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Abstract — Holocenevolcanismwithin the Katla volcanicsystenis characterizedby: 1) explosive(hydromag-
matic)basalticeruptionsalongvolcanicfissueswithin the Myrdalsjokullcaldera; 2) explosivesilicic eruptions
fromventsassociatedvith the caldera and 3) predominantlheffusivebasalticeruptionsinvolvingboththecen-
tral volcanoandthefissue swarm.Typical Katla eruptionsare accompaniedy basaltictephia fall, lightning
and glacial floods(jokulhlaups)of meltwateyice and volcanicdebris. Twentyeruptionshaveoccurredin the
last 11 centuries. Thevolumeof airborne tephra variesby three orders of magnitude with an estimatedvol-
umeof 1.5kn? of freshlyfallen tephma from the largesthistorical Katla eruption. Thelengthof documented
eruptionsvariesfrom 2 weeksto over 5 months. The average reposeperiod since1500AD is 47 years with
maximundeviationsof 33and34 years. All Katla eruptionsduring thelast400years havebegunin thespring-
fall seasonAtleast12 silicic Katla eruptionsare knownfromthe periodca. 1700BP and6600BP. Thesilicic
magmawasmostlikely eruptedby hydromagmaticexplosiveeruptions.Thetephra dispesal axesindicatevent
locationswithin the caldera or alongthe caldera rim. Thevolumeof airborne silicic tephma variesby orders
of magnitude thelargestand mostwidespeadis tephra layer UN with uncompactetiephia volumeof 0.3kn?.
Intervalsbetweerthe silicic eruptionshavevaried from ca. 100to ca. 100014Cyrs. Two major “fir es” and
5-10relativelyminor, partly efusiveeruptionshaveoccurred during the Holocene The 10th centuryEldgja
and the 6800BP Holmséfiresare the largestknownHoloceneeruptionswithin the Katla system.A >75km
long, discontinuousand partly subglacialeruptivefissue wasactiveduring the Eldgja eruption. Theopening
phaseon mostfissue segmentswasexplosive followed by an effusivephaseon the subaerialsggments.The
eruption produceda voluminoushasaltictephra layer with a minutesilicic componenttwo major lava fields
and possiblya hyaloclasticflow deposit.Large jokulhlaupsaccompaniedhe eruption. The combinedvolume
of eruptedmaterial may exceed19 kn? DRE. Eruptionson the Katla systemhavecausedextensiveerviron-
mentalchangesduring the past1100years. TheEldgja firesradically changedthe landscapehydmlogy and
utilization potential of large areasin Southlceland. Sincethen,jokulhlaupsaccompanyingruptionswithin
thecaldera haveescapedkastwads, raisingthe Myrdalssanduplain and extendingits coastlinesouthwads.

INTRODUCTION

The Katla volcanic system,SouthIceland, as defin-
ed by Jalobsson(1979),is a Holocenefeaturesuper
imposedon upperPleistocendiyaloclastitesandlava
flows (J6hannessoat al., 1990). A centralvolcano
partly coveredby theice capof Myrdalsjokullandan
associatefissureswarmform the SW-NE trending80
km long system(Figure 1). The hyaloclastitemassif

reachesnaltitudeof 1380m a.s.l.undertheice cover.
The massifencompassesnice-filled calderawith an
areaof 110km? anda depthof 700 m (Bjérnssonet
al., 1993;this volume). Threeglaciersdescendo the
south, eastand northwestfrom the ice cap onto the
lowlandsthroughdeepgapsthat they erodedin the
calderawalls. Seismicactvity hasbeenmostly con-
finedto two areaswithin andimmediatelyto thewest
of thecaldera(Einarsson1991).
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Figurel. TheKatlavolcanicsystemin S-Iceland(shadedpsdefinedby Jalobsson(1979). Subglacialcaldera
below Myrdalsjokullice capasdefinedby Bjornssoretal. (1993andthis volume).Inset:Locationmapof Ice-
landandvolcaniczone.— Kotlueldstodvakrfid (skyggdur flétur) samkveemBveiniJakobssyni(1979). Utlinur
Oskjunnareru dregnar samkvaemitielga Bjérnssynio.fl. (19930g grein i pessuhefti). Gigar og gigaradir eru

dregnar eftir loftmyndurrfra Landmaelingunfslands.

Transitionalalkali basaltswvith a narrov composi-
tional rangedominateboththe HoloceneandPleisto-
cenevolcanics(Jalobsson1979;Meyeretal., 1985).
A shallav, infrequentlyreplenishednagmachamber
waspostulatedy thelatterto explainthepetrologyof
theproductsTheexistenceof alow velocityanomaly
interpretedas a shallov subcalderamagmacham-
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ber, hasrecentlybeendemonstrateqGuomundsson
etal., 1994).Two eruptionshave occurredwithin the
Katla systemevery century on averageduring the
last 1100 years(Thorarinsson,1975; Larsen1993).
Only the Grimsvotnand Veidivotn volcanic systems
have highereruptionfrequeny (Thorarinsson1974;
BjornssonandEinarsson1990;Larsenetal., 1998).



Holocenevolcanismwithin the Katla volcanicsys-
temseemago fall into threecategories(Larsen,1994):
1) Explosive hydromagmaticbasaltic eruptionson
short volcanic fissuresbelov the Myrdalsjokull ice
caparethe mostcommoneventsof the Katla system.
Theseusually occur within the calderaand during
recentcenturieshave concentratectloseto its east-
ern boundary Theseeruptionsare accompaniedy
tephrafall andjokulhlaups(glacial floods),thatsince
the 12thcenturyhave apparentlyfollowedthe pathof
Kotlujokull onto Myrdalssandur They appearto be
the typical Katla eruptionsas far back asthe record
from soil-sectionsgoes. The numberof Holocene
basalticeruptionsis unknowvn but may exceed170.
2) Explosve silicic eruptionsfrom ventsbelowv the
ice cap, apparentlywithin the caldera. They areac-
companiedy tephrafall andprobablyby jokulhlaups
aswell. At least12 eruptionsare known from soil-
sectiondgn thesurroundingareaandseveralothersare
anticipated Thesearethesecondnostcommonerup-
tionsin theKatla system.

3) Predominantlyeffusive basalticeruptionswithin
thefissureswarmandalongthe mamgin of the central
volcano.Most of theseeruptionsprobablyhadan ex-
plosive componentswell in casesvherethefissures
reachedbelow the ice cap. The longestfissuresare
upto 75 km long. Hugelava flows have accompanied
someof theseeruptionswhich arethe leastcommon
type of actiity in the Katla system.

In someeruptionsof the first andthird category
a very minor componenbdf silicic glasshasbeende-
tectedin the basaltictephra,and fragmentsof light
colouredrock are amongthe scantlithics in some
tephralayers. Comprisingmuchlessthan 1% of the
eruptedmaterialin all known casestheseoccurrences
areconsideredoo smallto justify anadditionalcate-
gory of “mixed” silicic andbasalticeruptions.

Katla eruptions and/or jokulhlaups have been
mentionedin documentssincethe 12th centuryand
have beendescribedn contemporarywritings since
the 16th century(BiskupaSogur 1858; Storm, 1888;
Annélar 1400-1800,1922-87;S.t.s.Isl. IV, 1907-15;
P. Sweinsson1919;G. Sweinsson,1919;J6hannsson,
1919). Several authorshave describedvarious as-
pectsof the Holoceneexplosive andeffusive basaltic
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eruptionsandtheir productg Thoroddsen1894;Rob-
son, 1957; Thorarinsson,1955, 1959, 1975, 1980;
Jbénsson1978;Jalobsson1979;Larsen,1979,1993,
1996; Einarssonet al., 1980; Miller, 1989; Zielin-
ski et al., 1995; Gudmundsdottir 1998; Thordar
son, et al., in press). The jokulhlaupshave been
describedin contemporarywritings and treatedby
morerecentauthors(Thorarinsson1957;Rist, 1967;
Haraldsson1981; J6nsson;1982; Sigurdsson1988;
Maizels,1993;Bjornsson,1993;Larsen,1993;Karls-
son,1994;LarsenandAsbjérnsson1995; Témasson,
1996). The Holocenesilicic eruptionshave only re-
cently beenstudied (Olafssonet al., 1984; Larsen,
1994; Larsenet al., in press;Newton, 1999). Rhyo-
lites exposedasnunataksaroundthe calderarim and
aspyroclasticflows outsidetheice caparethoughtto
be of Late-glacialage(J6hannessoatal., 1990;La-
casseetal., 1995). Pre-Holoceneruptionshave been
treatedby several authors(e.g. Lacasseet al., 1995)
but arebeyondthe scopeof this paper

In this paperthe characteristicef thethreetypes
of eruptionwill besummarizedndtheirervironmen-
tal impactbriefly evaluated.The main emphasisill
beonthehistoricalperiod(i.e. thelast1100years).

CHARACTERISTICSOF THE
HOLOCENEVOLCANISM

Explosive basaltic Katla (K) eruptions

Typical Katlaeruptionsareexplosive,hydromagmatic
eruptionsaccompaniedy often widespreadtephra
fall, lightning in the eruption cloud and enormous
jokulhlaupsconsistingof meltwater, ice andvolcanic
debris. The only historically recordedvolcanicprod-
uctsconsistof airfall tephraandwatertransportedie-
bris. During the openingstagesthe Katla eruptions
aresubglacial but apparentlymelt their way through
the overlying >400 m thick ice cover in a matterof
hours,if precursoryearthquaksfelt in nearbyareas
canbe taken asa mark of the beginning of the erup-
tions. ThelastKatla eruptionto breakthroughtheice
andbecomesubaerialbccurredin 1918. It beganon
Octoberl2 andlastedfor about3 weeks.
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A sustaineceruptioncolumnof vapour gasesand
tephrausuallydevelopsduring the first hoursof sub-
aerialactiity at Katla. On the first day of the 1918
eventtheeruptioncloudreachednelevationof 14km
above sealevel as measuredrom Reykjavik, about
160 km west of the volcano(Eggertsson1919). At
closerrangeit was seenas a fastrising cloud with
a convolutedupwind maigin, andthe basalpart was
describedas black, becomingwhitish in the upper
reachegSweinsson,1919;J6hannssorl919). Light-
ning flashedin and above the cloud at intervals of a
few secondsand tephrafall commencedo the east
of the volcanowithin anhour of the first cloud sight-
ing. On the secondday of eruption,tephrafall was
reportedfrom Reykjavik and from H6fn 200 km to
the eastof thevolcano.

Tephrafall can occur at ary time during Katla
eruptionsbut theexplosive actiity is usuallymostin-
tense andtephraproductiongreatestduring the first
days(S.t.s.sl. IV, 1907-15;G. Sveinsson1919).The
tephrais depositedothaslobatefansandasthin veils
aroundthe volcano, manifestinga distribution pat-
ternwhichis significantlydifferentfrom thatof short-
lived plinian eruptionsof similar magnitude(Figure
2). Thereportedtephrafall areain the 1918eruption
exceededb0.000km? on land. Occasionallytephra
from thefirst daysof Katla eruptionshasreachedhe
FaroeandShetlandslandsandduringthe 1625erup-
tion tephrafall reachedhe Europeamainland(Thor-
arinsson,1981). Thedirectionof the maintephrafall
hasbeento the east,northeastor southeastn eight
out of 17 eruptionsfor which the tephradistribution
is known (Figure3). The maximumthicknessof air-
borneKatla tephrais not known asthe thickestpart
is not presened dueto depositionon the glacier, but
thicknesse# excessof 0.5m have beenreportedG.
Sweinsson1919). The maximummeasuredhickness
of compactedephraat distancesf 25 km from the
sourceis 230cm.

The volume of airborneKatla tephravaries be-
tweeneruptionsby at leastthreeordersof magnitude.
Themostvoluminoustephralayeris thoughtto bethe
K-1755 layer with an estimatedvolume of 1.5 km?
of freshly fallen tephra(Thorarinsson,1975). The
smallestephralayersmappedsofar have volumesof
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Figure 2a. Dispersal of the 1625 Katla tephra.
isopachsof proximal and distal depositson land. —
Dreifing gjoskui Kotlugosinul625. Jafnpykktarlinur
gjoskunnara landi.

lessthan0.02km?. Thevolumeof watertransported
volcanicdebrisis unknavn but two estimatesndicate
volumesof between0.7 and 1.6 km? during the K-
1918eruption(Larsenand Asbjérnsson1995; Tém-
asson,1996).

Thedurationof documentedKatla eruptionssince
1625hasvariedfrom 2 weeksto over5 monthg(Table
1) but someeruptiongprobablyfall outsidethisrange.
ThelastthreeKatla eruptionsto melt throughtheice
cover lasted20-28days. The averagereposeperiod
sincel500AD is 47 yearswith maximumdeviations
of 33and34years.Theshortesteposeperiodknown
sofaris 13 years,betweerthe eruptionsin 1612and
1625,while thelongestoneis about80 years.
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Table 1. Historical eruptionsof the Katla system.
Tephralayers, thoughtto representheseeruptions
have beenidentifiedin soil sectionsaroundMyrdals-
jokull.  With the exceptionof K-1823, K-1245 and
the two 12th centurylayersall theprasampleshave
beenchemicallyanalysedn orderto verify their ori-
gin. Three eruptions, previously labelled K-1311,
K~1000and K-x, have beendroppedfrom the list
asthe tephralayersrepresentinghem where found
to belongto othereruptionswithin the Katla system.
The latter two are part of the Eldgja tephra. Dates:
o assummarizedoy Thorarinsson1975), e Einars-
sonetal. (1980),x Larsen(1984),x Haflidasoretal.
(1992),0 Hammer(1980)andZielenskietal. (1995).
— Gos a Kotlukerfi & ségulgumtima. Gjéskuldg
semtalin eru myndudi pessungosum,hafa fundist
i jardvegssniduni nagrenniMyrdalsjokuls.Oll nema
K-1823,K-12450g 12. aldar légin hafa verid efna-
greindtil stadfestingard upprunapeirra. brju gos,
sem@&dur voru talin til Kétlu, K ca. 1000, K-x og
K-1311, falla af skrd par ed i ljés hefur komid ad
gjoskulégineru ar 66rumgosuma Kétlukerfinu. Tvo
pau fyrst nefndueru hluti af gjéskulaginu ur Eld-
gjargosinu.

Figures2band2c.Dispersabf the1625Katlatephra.
b) isopachsof proximal and distal depositson land.
¢) occurrenceoutsidelceland (from Thorarinsson,
1980). - Dreifing gjosku i Kétlugosinu 1625. b)
jafnpykktarlinurgjéskunnamlandi. ¢) Stadirpar sem
gjoskufallsvard vart utanislands(Samkvaensigurdi
Poérarinssyni,1980).

The date of 14 Katla eruptionsis known to the
year(Tablel) andis approximatelyknown for six oth-
ers. Thetime of theyearis known for nine eruptions,
all of which beganduringthe periodMay-November
Small jokulhlaupsin June1955and July 1999 may
have beencausedy subglacialvolcanism. Accord-
ingly, all Katla eruptionsduring the last 400 years
have begun during this time of the year Although
four centuriesare a shorttime in the lifespanof a
volcanicsystem this impliesthat Katla eruptionsare
morelik ely to begin duringthespring-fall seasorthan
in wintertime.

Eruption | Eruption Date Length | Preceding
site year/cent. days years
Katla (195%) June25 37)
Katla 191& Oct12 24 58
Katla 1860 May 08 20 37
Katla 1823 June26 28 68
Katla 175% Octl17 | ~120 34
Katla 172% May 11 | >100 61
Katla 166 Nov 03 >60 35
Katla 1625 Sept02 13 13
Katla 1612 Oct12 32
Katla 1580 Aug 11 ~80
Katla~ 1500«

Katla 15.cent

Katlar~ 1440« (24)
Katla 1416 (59)
Katlar~ ~1357 (95)
Katla 1262 17
Katla 124% (66)
Katla~ 117

Katla 12.cent

Eldgja 934/938

Katla~ 920« (26)
Katla 9.cent
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Figure 3. Main axes of thicknessfor some histor
ical basalticKatla tephralayers. Partly basedon
Thorarinsson(1975) and Larsen (1978). Thin ar
rows indicate minor tephralayers. The distribu-
tion is in fairly goodagreementvith prevailing wind
patternsat the 500 mb level (J6nsson,1990). —
Meginpykktarasamnokkurma gjoskulayafra Kotlu. Ad
hluta til samkveemSigurdi bdrarinssyni (1975) og
GudranulLarsen(1978). Grannar drvar taknalitla
gjéskugpira. Stefnagjéskugpira er i allgédu sam-
reemivid tidni vindattai 500 mb fletinumyfir islandi
(TraustiJonsson1990).

An averageeruptionfrequeng of two eruptions
percenturyduringthelast11 centurieds implied by
20 documenteckruptionsand/ortephralayers(Table
1). The maximumobsened frequeng is threeerup-
tionsin the 15thand 17th centuries.A similar erup-
tion frequeny sinceca.700014Cyrs BP is implied
by the numberof tephralayersin proximal soil sec-
tions. A prolongedperiod of reposeafter the 10th
centuryEldgjaeventmayhave exceeded®00years.

Katla tephrais coal-blackto brownish black and
consistanostly of highly fragmentedpoorly to mod-
erately vesiculatedglasswith grain sizesin the ash
andlapilli range.Crystalsarescarce.Thelithic com-
ponentwhenpresentconsistof smalllight grey sub-
roundedrock fragments.The glasscomposition(Ta-
ble 2) of tephrafrom Katlais normallyhomogenoum
asinglelayer (thenotableexception,layerK-x, being
partof the 10thcenturyEldgjaeruption).Layersfrom
individual Katla eruptionsare difficult to distinguish
from eachotheron majorelementchemistryalone.

Most Katla tephralayers showv distinct bedding
due to intermittent deposition and shifting wind
strengthand wind directionsduring the eruption. A
fine grainedlower partanda coarsetupperpartchar
acterizesomeof the layers(e.g.K ~1357,Einarsson
et al., 1980), implying that the first eruptedtephra
is more highly fragmentedthan that of later stages,
probablyasaresultof abundantmeltwaterattheerup-
tion site during the early stagesf the eruptions.The
oppositehasalsobeenobsened (e.g.K 1755, Gud-
mundsdottiy 1998), indicating lessfavourablewater
to magmamassratio in the early stagespossiblyasa
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Table2. Chemicalcompositionof basaltictephrafrom intracalderaeruptionsof the Katla system.— Efnasamsetninglers

ar basiskKétlugjéskulai, K-1625.

[ Ktephra n  SiO; TiO2 Al203 FeO MnO MgO CaO NaO KO P05 Total |
| K1625 7 46,28 4,56 12,62 14,75 0,23 489 9,97 2,72 0,71 0,72 97,44 |
| 0,46 0,22 0,33 0,30 0,03 0,08 0,24 0,12 0,05 0,12 0,69 |

resultof rapid escapeof meltwaterfrom the eruption
siteor highinitial masseruptionrates.

Theventareain severalhistoricalKatla eruptions
is known eitherfrom sightings(1755,1860,1918)or
from directobsenationof thesite(1823,1918).In the
latter case the ventareawasin the southeasterpart
of the caldera,nearits mamgin. The location of ice
cauldronsformedin 1955, asshowvn by Rist (1967),
doesnot coincidewith the location of the 1918 and
1823eruptionsites,whichlie some3 km farthersouth
asdescribedby G. Sweinsson(1919) and Austmann
(S.t.slsl. IV, 1907-15).

Katla eruptionsapparentlyoccuron shortfissures,
but their length and orientationis difficult to assess
from the scantdescriptions.If the 1955incidentwas
causedy aneruption,a NNW-SSEtrendingl-1.5km
long fissureis implied by the cauldrons.lts orienta-
tion is sub-parallelto the calderarim as definedby
Bjornssonetal. (1993andthis volume). Theice de-
pressionover the 1918ventwas0.8-1km wide from
north to southbut the E-W length could not be de-
termined(G. Sweinsson,1919). Anothersourceesti-
matedthelengthof the depressiorio aboutoneDan-
ish mile (7-8 km) whereofa 0.5-0.8km long chasm
nearits NW terminationwas thoughtto be the vent
area(P. Sweinsson,1919). The depressiomay have
beenpartly modifiedby meltwaterchannelsin which
casethe original fissurewas shorterthanimplied by
thedepression.

All documenteKatla jokulhlaupssincethe late
12th century have escapedfrom the calderaalong
the Kotlujokull passonto Myrdalssandur with the
exceptionof a minor “jokulhlaup” from belov Sél-
heimajokull during the 1860 eruption (Hakonarson,
1860). Accountsof volcanogenicjékulhlaupsonto
Skdga-andSélheimasandun the 13thand14thcen-
turiesarenotsupportedy field data(Dugmore 1987;
LarsenandDugmore,unpubl.data),asthelastjokul-

hlaupto leave detectabledepositsin sectionsaround
thesesandurplains occurredin the early 10th cen-
tury. Prehistoricaljékulhlaupsalso escapedhrough
the Entujokull pasqSigurdsson]1988). Thehistorical
jokulhlaupshave emegedin several outhursts onto
Myrdalssandurthoseof the first day usually being
mostvoluminous. The first 15 km of their routelies
below, within or ontop of the Kétlujokull glacier and
they mayemegeoutfrom underits snoutor breakout
well above theice mamgin. The locationsof the out-
letsdetermingheroutesacrossMyrdalssandursome
of whichareshown in Figure4.

Jokulhlaupsaccompaging Katla eruptionsare a
mixture of meltwater, ice andvolcanicdebris,mostly
in theashandlapilli range(Einarsson1975; Swveins-
son,1994). They have beendefinedas debrisflows
(J6nssonl1982; Maizels, 1993), waterfloods (Karls-
son, 1994; Témasson,1996) and as alternatingbe-
tweenmud flows andwater flows (Bjérnsson,1993)
on their 35-40 km route from the eruption site to
the coast. The velocity of the leading edgeof the
1918j6ékulhlaupon Myrdalssanduplain wascloseto
20 km/h or 6 m/s accordingto eyewitnessaccounts
(J6hannsson1919) while sedimentstructuresindi-
catea velocity of up to 15 m/sin channelgMaizels,
1993). The maximumdischage for the 1918 jokul-
hlauphasbeenestimatecat 100.000to 300.000m3/s
and the volume of meltwater hasbeenestimatedto
be asmuchas8 km? (Tomasson1996). Estimates
of watertransported/olcanicdebrisvary betweer0.7
and 1.6 km?® respectiely (Larsenand Asbjérnsson,
1995;Témasson1996).

Lightning is commonin the cloudsof the Katla
eruptions. Lightning frequeny appeardo correlate
to the intensity of the eruption, but occurrencesre
alsoreportedwvhenactiity is low. Whenfrequeng is
highestJightning occursatintervalsof afew seconds.
Mostappeato beintraclouddischagesbut strikesbe-
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Figure 4. Routes of three
Katla jokulhlaups acrossthe

Myrdalssandur plain shavn

with black arrows (Larsen,
1993). In all instancessince
1600AD, a substantiapartor

the main body of the jokul-

hlaups have emeged at the

southwest corner of Kotlu-

jokull andfloodedthe western
part of the sandurplain. In

1721,1755and 1918 parts of

the jokulhlaup emeged at its

northernmamin at Kriki dur

ing the initial outhurst. In

1823themainpartof thejokul-

hlaup emepged at the central
portion of Kotlujokull and re-

peatedly flooded the eastern
part of the sandurplain and
the Alftaver district. The lat-

ter is usually affected only

by the initial outhurts of the

jokulhlaups. In 1860 a mi-

nor flood also escapedonto

Solheimasandur — Helstu
leidir hlaupanna 1823, 1860
og 1918, syndar med dérvum.
i o6llum tilfellum sidan um

1600hefurveruleggur hluti eda
meginhluti hlaupanna komid
framvio sudvesturhorrkKétlu-

jokuls og fari®d umvestanvero-
anMyrdalssandi Kétlugosun-
um 1721, 1755 og 1918 kom

hluti hlaupannaframi Krika. |

K6tlugosinu1823 kom megin-

hlaupidfram Gr midjumKaotlu-

jokli og hlaupvatnfleeddi um

austanverdarMyrdalssandog

nidur i Alftaver allan gostim-
ann, semer 6venjulgt. i gos-
inu 1860kom einnigsmahlaup
undanSalheimajokli.



tweencloud andgroundalsooccur Peopleandlive-
stockhave occasionallybeerkilled by lightning, even
at distancef 30 km from the volcano(S.t.s.isl. IV,

1907-1915)In the1918eruptionthetelephonecould
notbeusednorelectricitymaintainedor extendedoe-
riods of time (G. Sveinsson,1919). Otherelectrical
phenomenasuchasSt. EImo’sfire, arealsoreported.
Lightning may bethe mostserious- andthe mostun-
derestimated hazardof future Katla eruptions.

Explosivesilicic Katla (Sil-K) eruptions

Explosive silicic Katla eruptionshave only recently
beenrecognizedas a distinct phasein the Holocene
activity of the Katla volcanic system(Larsen,1994;
Larsenet al., in press).Sucheruptionswere not ob-
sened or describedduring historicaltime. A few of
the tephralayers producedin theseeruptionswere
previously known assignificantkey layersin there-
gionaltephrochronologyf S-lceland(Larsen,1984)
due to their distinct grain characteristicsand easy
identificationandcorrelationin thefield. Othershave
only recentlybeenmapped.

Some12 Holocenesilicic tephralayersoriginat-
ing below the Myrdalsjokullice caphave beenidenti-
fied sofar (Larsenetal., in press).All wereerupted
betweenca. 1700yrs BP and ca. 6600yrs BP (Ta-
ble 3 andFigure5). Older layersare found but their
origin hasnot beenverified. The locationof the vent
areabelow theice capcanbeinferredby plotting the
axes of someof the silicic tephralayers(Figure 6).
Theaxesof two bilobatetephralayersmeetwithin the
calderajndicatinga ventareanearits centre.Ventsat
thecalderdracturecannotbeexcludedin othercases.
Silicic domesarefound at the calderarim andsome
of them, e.g. at E-Kd&tlukollur, are thoughtto be of
late-glacialageasthey have chemicalcharacteristics
similar to pre-Holocendephrafrom the Katla system
(Lacasseet al., 1995). Someof the Holocenesili-
cic tephralayersmay be part of dome-formingerup-
tions. The calderais unlikely to have beenicefree
during prolongedperiods of the Holoceneand the
silicic magmawas mostlikely eruptedundersimilar
conditionsasthe basalticmagma,in the presenceof
ice/meltwaterin hydromagmatiexplosive eruptions.

Holoceneeruptionswithin the Katla volcanicsystem,

Table 3. Radiocarbondatesand estimatedage of
silicic tephralayersfrom the Katla system. (From
Larsenet al., in press). — Geislalolsaldur og aeetl-
adur aldur suru gjoskulaggannafra Koétlu (samkveemt
GudrunuLarseno.fl., i prentun).

SILK tephra| AgeB.P. Lab. no
LayerYN 1676+12 | GU-7091
LayerUN 2660+50 | SSR-2805
LayerMN 2975t12 | GU-7021
LayerLN 313940 | GU-7019
LayerN4 c. 3600
LayerN2 c.4200
LayerN1 €. 4900
LayerAl c. 5000
LayerA7 c.6200

6400£80 | U-4604
LayerA8 €. 6400
LayerA9 €. 6600

Most of the silicic tephralayersare lobate, with
two or threewell definedmainlobes,thelargestiayer
being a noteableexception(Figure 7). Many of the
layersarethin andconsisiof fine ash,while thelargest
tephralayershave grainsin the lapilli rangeaswell.
Threelayerscontaindistinctneedleshapedjrainsand
have accordinglybeennamedthe upper(UN), middle
(MN) andlower (LN) needldayers.

The silicic Katla tephrashave a distinct glass
colour and grain characteristics. The tephrahasan
olive-greento greyish-greenhue when seenin soil-
sections.The coarsergrain sizesconsistof threedis-
tinct grain types: rods of fibrous glass, up to sev-
eral cm long and a few cm in diametey with elon-
gatedvesiclesandverythinwalls, breakingeasilyinto
small"needles"equanor slightly elongatedjrainsof
highly vesiculatedglasswith irregular vesicles;and
poorly vesiculated,black scoriaceougyrains. The
maximum obsened length of rodlike grainsis over
8 cm with a diameterof 1-2 cm at a distanceof 30
km. Lithics have not beenfound sofar. The needles
areunigueamongthe Holocenelcelandictephrasbut
have someresemblancéo the platy finesof the 1362
tephrafrom theice-coveredOraehjokull volcano.

JOKULL No.49 9
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The volume of airbornesilicic tephravariesbe-
tweeneruptionsbut doesnot exceed0.5 km? in ary
layermappedsofar. Thelargestandmostwidespread
is the tephralayer UN (Figure 7). The areawithin
the 0.2 cmisopachon landis about15.000km?, and
compactedolumeis 0.16km?, correspondingo 0.27
km3 of uncompactedephra. The secondlargestis
layer LN with anuncompactedephravolume of 0.2
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Figure 5. Compositesoil sectionfrom areaseastof

Myrdalsjokull ice cap, shawving the regional tephra
stratigraphy and where the products of the Eldgja
fires and Hélmsafires fit in (from Larsenet al., in

press). Historical datesare A.D. while for prehis-
toric datesB.P. is preferredover B.C. (from Thorar-
insson, 1975; Larsen, 1979, 1984; Hammeret al.,

1980; Dugmore,1989; Dugmoreet al., 1995; Gron-
vold et al., 1995; Zielinski et al., 1995, 1998; Ols-

son, Larsenand Vilmundardéttic unpubl. data). Dark
layers (blackish, brownish) are shovn as grey bands,
the majority being basaltic Katla layers. The silicic

Katla layers (greenish)are shavn as black bands.
Light- or two-colouredmarker tephrasfrom othervol-

canic systemsare ruled. The Eldgja tephralayer, the
lava flows and several jokulhlaup-depositdit into the
regional tephra stratigraphyof S-Iceland at a spe-
cific stratigraphicalevel, hereindicatedby the tephra
alone. K: Katla, H: Hekla, V: Veidivdtn systems.
SILK: silicic Katla layers. The lettersN and A re-

fer to localities in the field. — Samsettjardvegssnid
med gjéskulégum,sem synir gjoskulayaskipanaust-
an Myrdalsjokuls (samkvaemGudrunu Larseno.fl., i

prentun). Aldur gjoskulagga & forsdgulgum tima er

gefinni geislalolsarum,i samraemwid t6éflu 3. Dokk
gj6skuldg(svort edabrunleit i jardvegi) eru hofd gra
a teikningunni,flestpeirra eru basiskKétluldég. Saru
Kotluldgin (greenleiti jardvegi) eru hofd svort. Ljosleit
eda tvilit leidarlog frd 6drum eldstddvakrfum eru

strikud. Synter hvar gosefnifra Eldgjargosi (taknad
medgjéskulaginu) og Holmsaeldum(strik visara legu)
erui jarovegsstaflanumk: Kétlu-, H: Heklu-,V: \eidi-

vatnalerfi. BokstafirnirN og A asamttélustafvisatil

synatokustada.

km3. The remaininglayersare smallerstill andthe
smallestonesare estimatedo be lessthan0.01 km?®
in volume.Maximumthicknessvaluesarenotknown
for ary of thelayersastheproximalpartof thetephras
wasdepositedbn ice. Maximum obsened thickness
amountgo 12cmatadistanceof 30 km from thecen-
tre of thecaldera.
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Figure 6. Axes of thicknessfor somesilicic Katla
tephralayersextendednto the calderajndicatingpo-
tential sourceareaswithin the caldera.— bykktarasar
nokkurta surra Kétlulaga eru framlengdirpannigad
peir ndinn i éskjuna. Tvo gjoskulayannaeru tviasa
og asarnir skerast innan 6skjunnar sembendir til
upptakainni i henni.Asarhinnagjéskulagannalenda
par & milli. Pegar umeinnaser ad reedaer p6 ekki
haegtad utilokaad upptoékingaetuverid i dskjubiotinu.

Someof thesilicic tephrashave beendatedby ra-
diocarbonanalysesof organic materialimmediately
above or belov thetephras.Theyoungestayer, YN,
is datedat 1676+12 14Cyrs andthe secondyoungest
andlargest,UN, is datedat 2660+50 14C yrs (Table
3). Theoldestlayerverifiedto besilicic Katlatephra
waseruptedabout660014Cyrs BP.

The 12 silicic eruptionsidentified so far are not
evenly spacedduring the period in question. The
eruptionfrequeny washighestbetweenca6200and
660014Cyrs agowhenthreeeruptionsoccurred and
betweenca 2700to 3600 14C yrs agowhenfour of
thetwelve eruptiongook place.Thus,theinterval be-
tweeneruptionshasvaried from about100 to about
100014Cyrs.

The glass compositionof the 12 tephralayers
analysedso far is similar for all the tephras. The
SiO, contentliesin therangeof 63-67%(Table4 and
Larsenet al., in press)and the overall composition
hasremainedremarkablystableover five millennia.

Holoceneeruptionswithin the Katla volcanicsystem,

Grainsof basalticandrhyolitic glass,possiblysca/-

engedrom theventor conduit,occurin atleastoneof
thelayers. The compositionof the silicic magmadif-

ferssignificantlyfrom thatof the Pre-Holocensilicic

tephradepositson the southernslopesof the volcano
(Lacasseetal., 1995).

Thedurationof thesilicic eruptionss notknown.
The geometryof the tephralayersindicatesthat the
tephrawas eruptedin separatebursts forming dis-
tinct well definedfansor lobes. Someof the lobes
arenarrov, indicating short-lived events(minutesor
hours). Someof the tephralayersare bi- andtrilo-
bate,and changesn wind-directionbetweendeposi-
tion of individual lobesindicaterelatively long quiet
periods(hours,days,weeks).This impliesthatmary
of the eruptionsconsistedf severalrelatively short-
livedexplosive eventsatintervals of unknown length.
Intermittentactivity may even have continuedfor a
few yearssimilarto the1821-23actiity attheneigh-
bouring Eyjafjallajokull volcano. Another possibil-
ity is thatthe actvity wascontinuousbut only tephra
from the largesteventswasdepositedutsidetheice
cap. The volume of airbornesilicic tephraindicates
relatively small eruptions,of similar or smallermag-
nitudethanthetypical Katla eruptions.The distribu-
tion of the tephrasuggestshat the explosive actiity
was of low intensity not capableof supportinghigh
sustainecderuptioncolumns.

Jokulhlaupsaccompaying eruptionsin the area
definedby the axes of thicknesswithin the caldera
(Figure 6) could, under presentconditions, escape
throughary of thethreegapsoccupiedby theglaciers
Entujokull, Kétlujokull and Solheimajokull. Jokul-
hlaupsaccompagying eruptionsatthecalderaracture
couldalsoescapealongotherroutes dependingnthe
location of the vents. No watertransportedmaterial
with thechemicalcharacteristicef the Holocenesili-
cic tephrashasbeenfoundon theflood plainsaround
Myrdalsjokull, but glasschemistryhasrevealedthat
several of theseeruptionscontributedto ocean-rafted
pumice,which hasbeenfound on coastsaroundthe
North Atlantic (Newton,1999;Larsenetal., in press).
The wide distribution is morelikely the resultof the
propertiesof the pumice, which allowed it to stay
afloat for a long time, than an indication that the
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Figure7. Dispersalof thelargestsilicic tephralayer, SILK-UN, onland. This tephralayerformsa singlelobe
with nearcircularisopachavhile someof the othersilicic layersarebi- or trilobatewith narrav, well defined
lobes.— Utbreidslasteesta stra Kétlulagsinsfra Nutima,SILK-UN, & landi. Légunjafnpykktarlinaer nanast
hringlagaog pykktarasinrogreinilegur. Onnursur Kotlulég eru gjarnantvi- edapriasaog gjoskugirarnir eru
mjoir medgreinilegumpykktaras.

Table4. Chemicalcompositionof silicic tephrafrom intracalderaeruptionsof the Katla system(Larsenetal.,
in press)— Efnasamsetninglers Ur steestasura Kotlugjoskulainu, SILK-UN.

| SILKtephra n  SiO, TiO, Al,O3 FeO MnO MgO CaO NaO K,O P,O; Total |

SILK-UN 10 64,16 1,33 1395 594 0,20 1,36 340 4,37 259 97,30
041 006 024 031 003 008 0,13 0,20 0,11 0,54
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pumicevolumesor the floods that transportedhem
wereparticularlylarge.

Predominantly or partly effusive basaltic eruptions
Major events:The"Fires"

Effusive basaltic eruptions are the least common
eventson the Katla volcanic system.Between5 and
10relatively minor eruptionsthatwereatleastpartly
effusiveandproducedsmalllavaflows,andtwo major
"fires" producinglarge lava flows, areknown to have
takenplaceduringtheHolocene.Theformeroccurred
on shortfissureson the westernandnorthernperiph-
ery of Myrdalsjokull centralvolcanoandarethought
to bemorethan400014Cyrsold (J6hannessoetal.,

1990). In the two "fires", fissuresalsoopenedup on

the NE trendingfissureswarm. They arethe largest
andmosthazardousioloceneeventsof theKatlavol-

canic system. This chapterfocussesmostly on the
youngerfires.

The older "fires" (H6Imséfires) are about 6800
14Cyrsold. The lava flows, now partly coveredby
the productsof the youngerfires, canbe shown to fit
into the regionaltephrastratigraphyof S-Icelandat a
specificstratigraphicalevel (Figure5). Thelavasfol-
loweddepressionandriver channelsiown the Alfta-
versafrétturareaat leastas far as Atlaey (Figure 8)
and possibly all the way to the coastof that time.
Their southvard extensionis hiddenbelowv anexten-
sive cover of youngerava. Thevolumeof lavais ten-
tatively estimatedo be ca.5 km3. Thelengthof the
eruptivefissures notknown, butaminimumlengthof
8-10km outsidethe presenice mamgin nearOldufell
is inferredby the pathstakenby thelava.

The younger“fires" (Eldgja eruption)took place
in the early 10th century(Larsen,1979), mostlikely
around934-938AD (Hammeret al., 1980; Zielin-
ski etal., 1995). The ca. 75 km long fissureextends
from the Katla calderabeneaththe Myrdalsjokull ice
capin the southwestthroughthe mountainougerrain
northeasbf theice capto Eldgja properandcontin-
uesintermittentlyto Stakafellmountain(Figure8). It
is the longestknown eruptive fissureto be active in
historicaltime (last11 centuries). The eruptionpro-
ducedawidespreadbasaltidephralayer, composef
severaldistinctunits,andtwo majorlavafields (Rob-

Holoceneeruptionswithin the Katla volcanicsystem,

son,1957;Miller, 1989;Larsen,1996; Thordarsoret
al., in press). Possibly a hyaloclastiteflow accom-
paniedthe eruption. Jokulhlaupsoccurredalongthe
subglaciabartof thefissure.

The Eldgja eventis of particularimportancebe-
causeof its magnitudeand becauseit is the cause
of the mostextensie ervironmentalchangesrought
aboutby volcanicactiity in Icelandduringthelast11
centuries.

TheEldgja firesof the 10th century: Thefissue and
theproducts

Aboutone-fifthof thetotal lengthof the Eldgjafissure
lies below the presentMyrdalsjékullice cap. Theex-
actlocationsof thesubglaciafissuresgmentsarenot
known but isopachsof individual units of the Eldgja
tephralayer defineat leasttwo major sggments.The
southwesternmoglf thetwo is locatedto the westof
Katlujokull, lying eitherwithin the presentalderaor
alongits easterrmaigin/fracture.Anothermajor sey-
mentliesto thewestof Oldufellsjokull, possiblysepa-
ratedfrom the adjoiningsubaeriasegmentby aminor
discontinuityor a dextral shift.

The 60 km long subaeriabpart of the fissureruns
throughhillocky landscap@andbecomesncreasingly
discontinuoudo the northeas{Figuresl and8). In-
dividual fissuresggmentsoccupy the low areasand
are connectedby shallav grabenstructuresextend-
ing acrosstopographicalighs. Locally the fissure
openedup in a pre-&isting valley or a depression.
This sectionof the eruptionfissureis an 8 km long,
400 m wide and 150 m deepchasmafter which the
eruptionis named Eldgjaproper Thedepressionvas
occupiedby a river at the time of eruption as evi-
dencedvy thescarpsf apre-eruptiorwaterfall which
was sealedoff by the eruptionproductsin the NW-
wall of thechasmgloseto the presentvaterfll.

By far the greatestpart of the airborne Eldgja
tephrawaseruptedonthesubglaciapartof theEldgja
fissure(Figure9). Hydromagmatiexplosive actiity
appeargo have beendominantthroughoutthe erup-
tion there.lsopachf thetephralayerasawholein-
dicatethatthe mainsourceareaof theairbornetephra
was west of Oldufellsjokull. Isopachsof individual
units shav that the first tephrato becomeairborne
emegedthereandat S-Eldgja.
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Figure8. The Eldgjélava flows (darker shading).Exposedpartsof lava flows from the HoImsaFiresarealso
shawn (lighter shading).Lava flows from the SkaftarFiresare shavn for comparison.The lava from South-
ern Eldgjafirst flowedin two branchesalongthe Holmsariver bedanda channelcut into jokulhlaup debris,
thencoalescedo form the lava field Alftavershraun At the westernmargin of the lava, a solid line shaws the
outermosexposuref lava. A brokenline showns the mamgin asinferredby magnetiomeasurementsinarrov
indicatesthe locationof the traverse. The late flow lobesarenot showvn. The lavasfrom othersegmentscoa-
lescedn thegorgeof theriver Skaftaandformeda singlelavafield with differentlocalnameslandbrotshraun
andMedallandshraumow partly coveredby the Skaftarlava (outlinesafter J6hannessoat al., 1990).B and
H show thelocationof the BotnarandHo6fdabrekkaarms.— Sjatextad bls. 15.
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Figure9. Isopachmapof the Eldgjatephralayer. Loci of high productvity areevidentfrom theisochrones.
TheEldgjatephralayerwaspreviously thoughtto be the productof three10th centuryeruptions the Katla-x,

the Eldgja and the Katla 1000 eruptions(from Larsen,1996). — Utbreidsla Eldgjargjoskua Sudurlandi.
Jafnpykktarlinurnarsynaad gjoskufamleidslavar mestvestanvid Oldufellsjokul,p.e & peimhluta sprung-
unnarsemliggur undir jokli i framhaldiaf S-Eldgja.Gjéskaur Eldgjargosivar adurtalin vera ar premgosum
a10.06ld, og hlutar gjéskulagsinsbaru pa énnurnéfn,K ca. 10000g K-x (GudranLarsen,1996).

8. mynd— Hraun ur Eldgjargosi (dekkriskyggingin). Utlinur hraunafra Skaftaeldumeru syndartil saman-
burdar og einnig pad semséstaf hraunumfra Hélmsaeldum(ljésari skyggingin). Hraunfra sydri hluta Eld-
gjargossprungunnarunnui tveimalmumnidur fyrir Atlaey ensameinudust einnhraunfldkapar nedanvid.
Alftavershraun er hér notadum allan hraunflakann. Vesturjadarhraunsinser hulin framturdi jokulhlaupa,
en heildregna linan synir hvar ennsésttil hraunsé yfirbordi. Brotna linan synir hvar hraunjadarinngeeti
legid samkveemgeguimaelingumg@rin bendira hvar meaelilinanla. Hraunbranirinnanhraunflakansiordanvid
Alftaverid eru ekkisyndar Gervigigari Alftavershrauni eru taknadir medkrossum.Hraun fra 6drumhlutum
Eldgjargossprungunnasameinudust farvegi Skaftarog mynduduhraunfldka,semnu er ad hluta hulinn af
Skaftdeldahrauni. Medallandshaun er hér notad um vesturhlutannog Landbiotshraun um austurhlutann.
Utlinur hraunannaeru dregnar samkveemtlauki Johannessyro.fl. (1990). Gosefnisemmynda,hlaupkeilu“i
Krika (blanda af gjésku, bdlstrabrotum og hrauni) eru krossstrikudnemapar semsésti hraun, og [60rétt
strikudpar semyngri hlauphafaflutt efnitil. JokulgardurnordanAlftavers er taknadurmedprihyrningum.B:
Botnari Medallandi.H: Hofdabrekkai Myrdal.
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emegedthereandat S-Eldgja. The third tephraunit
was eruptedon the Calderasegment. Activity then
continuedon the Oldufell sggment, while airborne
tephraemeged only intermittently on the Caldera
segment. Thistephrais highly fragmentedandclosely
resemblesypical Katlatephra.

On the subaerialsegmentsof the Eldgjé fissure,
explosive activity causedy high extrusionratesand
vigorous degassingtook place simultaneouslywith
the effusion of lava (Miller, 1989), but was proba-
bly also enhancedby high ground water table and
surface water during the initial phases. This activ-
ity was pronouncedon the Central-Eldgjdand Eld-
gja propersegments,and resultedproximally in ex-
tensiely weldedspatterdepositsanddistally in sco-
ria depositsnterfingeringwith hydromagmatitephra
from thesubglaciabpart.

The Eldgja tephrawas mainly carried southeast
but a smallerlobe extendsnorthwest(Figure 9). At
least15 individual units from variouspartsof thefis-
surecanbediscernedThetephrafrom the subglacial
part of the fissureis distinctly bedded with a maxi-
mumobsenedthicknesof 4.5matca.5 km from the
sourceandup to 2 m and1 m ata distanceof ca. 10
km and20 km, respectiely. Along the subaeriapart,
scoriaandspatterform proximaldepositsup to 15m
thick, thinning rapidly away from the fissure,occa-
sionallyforming sheetsf spatteffedlavathatflowed
up to 5 km from the source(Jalobsson,1979;Miller,
1989). The land areacoveredby tephrais at least
20.000km? but the areaat seahasnot beenestimated.
Thevolume(compactedpf the Eldgjatephraon land
is closeto 2.7 km?3 within the 0.5 cm isopach corre-
spondingto 0.9 km? calculatedas denserock equiv-
alent(Larsen,1996). The total volumehasnot been
calculateddueto large dispersato the seabut is es-
timatedto exceed4 km? or 1.3km? DRE.

A hyaloclastiteflow depositis found along the
northernmamin of Koétlujokull glacierat Kriki, east
of the Kétlujokull pass(Figure 8). It is extensvely
gullied by water, providing numerousexposuresof
its internalstructuresandis partly overlainby athin
moraine. The main body consistsof three sulunits
or faciesbut its baseis nowhereexposed. The low-
ermostexposedsulunit consistof irregularly jointed
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lava and pillow lava with a highly irregular surface.
Verticalor subverticalprotrusionsof pillow basaltex-
tendinto themiddlesuhunit, whichis mainly madeup
of hyaloclastitebrecciaconsistingof poorly consoli-
datedscoriaceousshto bombsizeclasts,fragments
of pillows or irregularly jointed lava and small iso-
lated pillows. The protrusionsof pillow basaltoccur
mostly in the lower half, occasionallyextendinginto
the upperpart wherethin horizontallava sheetsare
alsointercalatedwith the breccia. In oneinstancea
coupleof thin (20-50cm) dykesemegefrom aprotru-
sion, extendingup throughthe middle andthe upper
mostsulunit, forming a small sheet. The uppermost
unit consistsof poorly consolidatedayered hyalo-
clastitetuff with occasionatross-beddedr slumped
layers. TheKriki hyaloclastiteflow is very similar to
the standardchyaloclastiteunit definedand described
by Bergh (1985) andBergh and Sigvaldason(1991),
with theexceptionthatthelowermostfacies regularly
jointedlava, hasnot beenobsened. Bergh (1985)in-
terpretedthe obsened featuresto have formedwhen
the flows were dischaged from a subglacialinto a
subaqueousgnvironment,a condition that cannotbe
metatKriki. WalkerandBlake (1966)ervisagedsuch
flow in atunnelcreatedby a preceedingdkulhlaup.
TheKriki hyaloclastiteflow depositemegeoutfrom
underthepresentmamgin of Kétlujokull at600m a.s.l.
andcanbefollowedfor 6-7 km until they disappeaat
ca 300 m a.s.l.belov youngeralluvials from glacial
rivers and jokulhlaups.Contactsbetweenthe Alfta-
ver lava andthe Kriki depositsare nowhereexposed.
Watertransportediebris,which directly overliesrem-
nantsof primary, beddecEldgjatephraat 160m a.s.l.
on the southwestslope of Rjupnafell, is tentatvely
correlatedto the Kriki deposits. The implication is
thatthe debrisflow was emplacedduring the Eldgja
eruption. The volume of the Kriki depositsoutside
theglaciermamin is about0.5km?3.

Voluminouslava flows, comparablén volumeto
thoseof the 1783 Skaftafires, were eruptedon the
subaerialpart of the Eldgja fissure. The lavaswere
channelledalongrivergorgesandvalleys down to the
lowlandwherethey formedextensivelavafieldsin the
districts of Alftaver, Medallandand Landbrot (Fig-
ure 8). Productvity washigheston the >8 km long



S-Eldgjasegmentwherethe 345 km? westernlavas,
including the Alftaver lava field, emanatedvhile all
the remainingsubaerialsgmentscontributed to the
435km? easternavas, including the Medallandand
Landbrotlava field. The lava fields were previously
thoughtto have a combinedvolume of 14-16 km3
(Miller, 1989)but new field obsenationsindicatethat
it may exceed18 km? (Thordarsoret al., in press).
Thelavafieldsarepahoehodavas,dottedwith, andin
placesdominatedby, rootlessvents(pseudocraters),
indicating emplacemenbver wet groundor shallov
lakes. The main lobe of the Alftaver lava extends
morethan50 km from the sourceto the southcoast,
while several shorterlobeswith distinct flow fronts
occurcloserto the source. Activity on the subaerial
part apparentlyoutlastedthat on the subglacialpart
andmayhave continuedntermittentlyfor aprolonged
period,asimplied by thelate flow lobes.

Jokulhlaupsaccompaniedhe Eldgja eruptionbut
their extent and timing are only partly known. A
fan depositedby a major jokulhlaup emeping south
of Oldufell (or from belov Oldufellsjokull), con-
formablyoverlainby beddecEldgjatephrawasmost
likely emplacedduring the early stagesof the Eld-
gja eruption. Otherpotentialearly flood depositsoc-
cur on Mzelifellssandurand north of Alftaver. De-
bris fansthat canbe fitted into the eruptionsequence
wereformedduringthelater stageof the eruptionby
floods apparentlyemeging near Oldufell and Sand-
fell. Suchdebrisis foundonthelower slopesof Atla-
ey whereit fits into thetephrastratigraphyatthe same
level asthe Eldgja tephra. Thereit overliesor in-
tercalateghe airfall depositandis also found sand-
wichedbetweenava lobes.Evidenceof ajokulhlaup
from below Sélheimajokullin the early 10th century
is found on the vegetatedslopeseastof the outwash
plain. This is the last verified occurrenceof a jokul-
hlaupleaving a discernibledepositof volcanicdebris
in thatarea(LarsenandDugmore,unpublishediata).
The depositeitherbelongsto the Eldgjaeventor the
previousKatla eruption(ca.920).

The Eldgja tephraand lavas have the chemical
characteristic®f the Katla volcanic system,beinga
transitionalalkali basaltwith high iron andtitanium
content(Table5 andJakobsson1979). A tephraunit
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eruptedon the calderasegmentduring a late stageof
the explosive phasecontainsminor amountsof sili-
cic (SiO, ca 64%) glassinterspersedn the basaltic
tephra. This componentesembleghe silicic tephra
layersdescribedn the previoussection.A character
istic featureof thebasaltictephraunitseruptedwithin
the calderais the abhundanceof small glomerocrysts,
mostly plagioclase,in the glass. Contaminationof
FeT basaltby acid melt would resultin crystalliza-
tion of plagioclase. Compositionalvariationsalong
the Eldgja fissureas describedby Miller (1989)in-
dicatecontaminatiorby tholeiite, which is mostpro-
nouncedatthenorthernpartof thefissure confirming
Jénassorg (1974)obsenations.

Courseof eventsin the Eldgjafires

The courseof eventsduring the Eldgja eruptionis
notknown in detail. The first materialto appeamwas
tephraeruptedon thetopographicallytow fissuresey-
mentswestof Oldufellsjokull andat S-Eldgja.Jokul-
hlaupsfrom belon Oldufellsjokull seemto have ac-
companiedhis activity, and emanatiornof lava from
S-Eldgjamay have begun at the sametime. Next to
appearwas a batchof tephraeruptedon the caldera
segment,seeminglyin a single shortburst, while ac-
tivity onthefirst-mentionedsegmentsappeardo have
beencontinous. Tephraunits indicate that the re-
maining subaeriaffissuresegmentsbecameactive in
a stepwisefashion,first C-Eldgja, followed by Eld-
gja properandfinally by N-Eldgja. Lava production
probablybeganwith thefirst appearancef tephraon
eachsggment.Thedurationof thisphasetheprogres-
sive stage,is not known. By analogywith the 1783-
85 Skaftafiresit may have lastedweeks(Thordarson
and Self, 1993). Ejection of airbornematerialfrom
the calderasggmentresumedafter the openingof the
C-Eldgjaseggment. Activity at the calderamay have
ceasedr beenreducedasothersegmentssetin. Al-
ternatively, actiity on the calderasegmentmay have
beencontinuouswith the greatespartof the material
emplacedas hyaloclasticflow(s) throughthe Kétlu-
jokull gapdown to Kriki, only asmallpartof thema-
terial becomingairborneuntil alater stage.

The durationof the Eldgja event may have been
years.Thewell definedfronts of someof thelatelava
lobesmay be taken as an indication that the under
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Table5. Chemicalcompositionof basaltictephrafrom the Eldgja fires, Katla system. Bulk samplefrom the
beddedephralayerwhereit is 4 cmthick. Slightdifferencedbetweerglaandglb mayindicatedifferentsource
areason the >75 km long fissure. The third type, glx, may be scarengedfrom bedrock. — Efnasamsetning
basiskglers Gr Eldgjargjosku.Heildarsyniaf 4 cmpykkulagskiptugjéskulagi. Mismuna efnasamsetninggla
og glb maliklegarekjatil upprunaa mismunandhlutumgossprungunnaiGlerkorn medleegm TiO-, glx, gaetu

verid adslotakorn Ur berggrunni.

Eldgjatephra n  SiO; TiOy  Al2Os3 FeEO MnO MgO CaO NaO KO P05 Total
E934/938gla 6 46,07 4,65 12,10 15,09 0,18 507 1064 2,72 0,71 97,22
0,36 0,25 0,36 049 003 028 025 009 0,04 0,55
E934/938glb 5 47,75 4,65 1234 1393 0,18 461 968 299 0,88 97,01
035 0,09 0,16 0,08 003 014 025 010 0,07 0,50
E934/938glx 3 49,45 252 1238 1340 0,19 541 10,77 250 0,39 97,01
0,29 0,11 0,38 0,09 002 007 005 0,08 0,02 0,58

lying lava had solidified beforethey were emplaced.
Thevolcanicsignalfrom Eldgjain the Greenlandce
coresextendsover 3-6 years(Hammer 1984; Zielin-
ski et al., 1995) and may be a realistic indicator of
thelengthof the eruption. The effects,however, have
lastedto this day.

ENVIRONMENTAL CHANGESIN THE
PAST 11 CENTURIES

The mostextensive environmentalchangesn inhabi-

tatedareasn Iceland,causedy volcanicactiity dur-

ing the last 1100 years, began by the Eldgja erup-
tion. Thesechangescan be assessedby geologi-
cal/tephrochronologicadtudiesand with the help of

written sourcespoth the early chroniclesthat briefly

describethe conditionsand natural phenomenanet

by the Norsesettlers andlater contemporansources
(islensk Fornrit I; S.t.s.isl. IV, 1907-15). Only the

more"local" effectsof the historicaleruptionswill be

treatedhere,i.e. thoseof lava emplacementiephra
fallsandjokulhlaups.Theregionaleffects,in particu-
lar thoseof the Eldgjaevent,arediscusse@lsavhere
(e.g.Zielinskietal., 1995;Thordarsoretal., in press).
Prehistoricchangesrenotaddressetiere.

The pre-Eldgja environment
A partial reconstructionof the pre-Eldgjaerviron-
mentis possibleonthebasisof currentgeologicaland
historicalknowledge.

Alftaversafréttumorth of Atlaey was extensiely
vegetatedprior to the Eldgja eruption. Thick soil
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hadformedon the Hélmsareldafavassincetheirem-
placementa680014Cyrsago(cf. Figure5). Onthe
surroundinghyaloclastitehills even thicker soil with

upto 170individual tephralayershadaccumulatedo

morethan8 m thicknessn places.This soil coveris

still preseredon someof thehills, e.g.in Atlaey. The
major river of the area,H6lms4,flowed in placeson

the HoImsalava betweerbanksof soil severalmetres
thick, similar to its presentcourseat Hrifuneshélmi,
justbeforeit joins Kudafljot.

In front of of the gap occupiedby Kétlujokull a
low andwide alluvial coneis implied by the geome-
try of theencirclingEldgjalava (Figure8). Beforethe
emplacemenbf the lava, meltwaterand jokulhlaups
probablyhadfreepassagé easterlydirectionswhile
agentlycurvingterminalmorainein the northernpart
of the Alftaver district (Figure8) protectedthe vege-
tatedregionto the south.

In the Medallanddistrict the Eldgja lava (Figure
8) is atleastpartly underlainby sandurdepositor al-
luvial flats, presumablyby the rivers Tungufljét and
Skaft4. The areamay alsohave beenoverrunby pre-
Eldgjajokulhlaupsfrom belowv Kétlujokull. Primary
beddecEldgjatephracanbe seenimmediatelybelov
thelava, restingdirectly on top of the sanduraboutl
km eastof the farm Botnar In the Landbrotdistrict
the Eldgja lava flowed acrosslarge wet areasas ev-
idencedby extensve fields of rootlesscones. Thick,
broken-upsoil alongits northernedge jn placeghrust
into heapsor small ridges,indicatesthat part of this
areawasvegetatedvhenoverrunby thelava.



The field obsenationsare supplementedy de-
scriptionsof the conditionsthat met the first settlers
in the late 9th-early10thcenturyin the Book of Set-
tlement, and thesetwo independensourcessupport
eachotheron certainpoints. Onedescriptionplaces
alarge lake in the Alftaver district. Presengeologi-
cal conditionssupportthe existenceof a lake behind
themorainein thenortherrpartof Alftaver (Figure8),
whererootlessconedndicatethatthelavaflowedover
a wet areaor into a lake beforebankingagainstthe
moraine.Descriptionsanddefinitionsof theearlyset-
tlementamply thatlargepartsof theareanow known
as Myrdalssandumere suitablefor farming, i.e. ex-
tensvely vegetated.This impliesthatratherstableor
low enegy conditionshadprevailedin theareafor an
extendedperiod.

The 9th century coastlinecan be crudely recon-
structedfrom the descriptionsin the Book of Set-
tlementandfrom youngerdescriptiongS.t.s.isl. IV,
1907-15). The former refersto a fjord in the areato
thewestof capeHjorleifshofoi, with the headtowards
thecape.It hasrecentlybeenarguedthatthefjord was
a lagoonbehinda sandbarrie(Imslandand Larsen,
1993),analogouso the presentnletsonthesouthand
southeastoast(Figure8). The youngersourcede-
scribeconditionsalongthe coastakliffs betweenvik
and Hofdabrekkawhere no beachexisted until after
1660A.D.

Consequencesf the Eldgja fires
Immediateeffectsof a catastophicevent

The Eldgja eruptionchangedthe landscapehydrol-
ogy and utilization potential of large areasin S-
Iceland. About 800 km? of land were covered by
new lava that raisedthe topography blocked water
waysandpermanentlichangedhe run-off patternof
anareaextendingfrom the Myrdalssanduim thewest
to Landbrotin theeast.A considerabl@artof the800
km? overrunby thelavaswasvegetated Over 20.000
km? were affectedby the tephrafall on land. Some
2600km? were coveredby over 20 cm thick tephra
and severely damaged. Of these,roughly 600 km?
were buried belov more than100cm thick deposits
andpermanentljaid waste.

The changeswere most radical within 30 km
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eastof the Myrdalsjokull massif. Alftaversafréttur
Skaftartungaand Alftaver were affected by heary

tephrafall, lava flows, a hyaloclastiteflow andjokul-

hlaups.Thelavafrom S-Eldgjéafollowedrivervalleys

andgorgesto the low areas forcing riversin Alfta-

versafrétturout of their beds. At Alftaver the lava
banled againstand was deflectedwestwards by the
morainefilling in alake/wetareain the processthen
turning southwardsto the coastof thattime, possibly
extendingit seavards. The lava fronts on the sandur
eastof Kotlujokull blocked previous routesof melt-

waterandjokulhlaupsto the east.Hyaloclastiteflows

at Kriki may have changedthe topographybelow

Kotlujokull and consequentlthe pre-eruptionpaths
of meltwater A tephrablanket morethan1 m thick

suffocatedthe existing vegetationand filled in gul-

liesanddepressionsExtensve soil erosionfollowed,
which may have resultedin completedenudatiorio-

cally, e.g.in Alftaversafréttur Wherethe thickness
exceeded).5 m the tephrapreventedrecovery of the
vegetationfor centuries. After more than a millen-

nium someof theseareasstill have only athin, easily
puncturedsoil andvegetationcover.

The extentandeffectsof jokulhlaupsaccompag-
ing the Eldgja eventcannotbe realistically estimated
becauséhe Eldgjalavasandpost-Eldgjgokulhlaups
in the Myrdalssanduareahave coveredmostof their
tracks. The nicknameAurgodi (Lord of the mud)
of a secondgeneratiorNorsesettlerin that areaim-
plies that watertransportedsediments(aur = mud)
occurredwithin his estate. Broadly speaking,ar
easalong the easternand northernperipheryof the
Myrdalsjokull ice cap may have beenaffectedto a
greateror lesserextentby the Eldgjajokulhlaups.

Topographicalchangesbelow the Myrdalsjokull
ice capcanonly be guessedt. Accumulationsof vol-
canicdebriswithin the calderaand elsevherealong
thesubglacialpartof the eruptingfissurearelikely to
have causedchangedocally. Erosionby meltwater
may have beensubstantialn someareas.Subsidence
of the calderafloor as a consequencef suchlarge
eruptionis also a definite possibility Whatever the
causesdrainagdrom thecalderavaspermanenthal-
teredasaconsequencef the Eldgjaevent;pre-Eldgja
jokulhlaupsescapedhroughthe Solheimajékulland
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Entujokull gaps(e.g. Larsen,1978; Dugmore,1987;
Sigurdsson,1988), as well as the Kétlujokull gap,
while post-Eldgjajokulhlaupshave beenconfinedto
the Kétlujokull gap.

Lastingeffects: Thepost-Eldgjachanges

Whenvolcanicactivity wasresumedafter the +200
yearreposefollowing the Eldgja eruption,new con-
ditions had developedon the sandurplain in front of
Kotlujokull. The Alftaver lava wasnow a high area
that formed a barrier obstructingmeltwater flow to
the east. Hyaloclastiteflow(s) at Kriki had, possibly
raisedthe topographyon the northernside of Kotlu-
jokull by tensof metresandchangedhe topography
below the glaciersignificantly The combinedeffect
wasto directjokulhlaupsescapinghroughthe Kotlu-
jokull passin a southerlydirection,into thelower ly-
ing areado thewestof thelavafields.

Somerecovery of the areasdamagedy the Eld-
gja eruptiontook placeduring the long repose. The
areasalong the edgesof the Eldgja lava fields are
likely to have developedin the sameway as Bruna-
sandurin front of the 1783 Skaftareldadava, which
becamevegetatedvithin decadesandfarmablewithin
two centuries(Thoroddsen1911). In the following
centuriesrevegetatedareasandfarmlandswithin and
along the bordersof the presentsandurplain were
graduallydestryed(e.g.S.t.s.isl. IV, 1907-15).

Tephrafall affectedtheneighbouringareassome-
times severely, but the effectsweretemporary Per
manentdamageon the scaleinflicted by the Eldgja
tephrahasnot reoccurred. Comparedto the jokul-
hlaups,airfall tephraplaysa minor role in the post-
Eldgjachanges.

Changescausedby the post-Eldgjajokulhlaups
can be assessedffom mary sources. The first doc-
umentedoccurrenceof a jokulhlaup after more than
200 yearsreposewas Hofoarhlaupthat flooded the
westernpart of Myrdalssandurshortly before 1179
AD, destring severalfarmsandtwo churcheswvithin
the Hofdabrekkaparish (BiskupaSdgur1878). The
commentin the Book of Settlementthat a sandur
plain, Hofdarsandurnow lies wheretherewas pre-
viously a fjord, suggestshat significantchangesad
takenplacewhenthe commentwaswrittenin thelate
12th or early 13th century(islenskFornrit ). Farms
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within the Alftaver lava werefloodedandabandoned
in the late 15th century (Gestsson]1987; Arnadott-
ir, 1987), indicating that by then jékulhlaupscould
flood the lava field. This implies that the surface of
the sandumplain westof thelava field hadbeenraised
to a pointwherejokulhlaupswerenolongerdeflected
by the lava edgeand that the sandurwas progress-
ing ontothelavafield. Continuationof this develope-
mentis seenin all the documenteddkulhlaupssince
1625(S.t.s.isl. IV, 1907-15). The shorelineat var-
ious times sincethe Norse settlemenitcan be recon-
structedwith referenceo the Book of Settlemenand
youngersourcege.g.S.t.s.isl. IV, topographianaps
from 1904 orvards). An extensionof up to 4 km
from the pre-Eldgjashoreis implied by suchrecon-
structions.The permanenadditionto Myrdalssandur
alongthe 30 km of shorebetweenVik and Alftaver
lavais atleast60 km?.

Evidenceof the changesds alsopreseredin the
soil in areaswithin and adjacentto Myrdalssand-
ur. The soil thatbeganto form on the Alftaver lava
shortly after the eruption, is devoid of windblown
sandsize materialuntil the early 15th century This
changebecomesnoticeableabove the tephralayer
fromthel416Katlaeruptionandincreasesrastically
above the 1625Katla layer The increasingnflux of
windblown materialis bestexplainedby sandblowing
in from areascloseto the Alftaverlava, i.e. agrowing
sandurplain.

Frequentrenamingof theriverson Myrdalssand-
ur implies that both their coursesand charactethave
repeatedlychangedhroughtime. Somehave disap-
pearedwhile othershave appearedemporarily fol-
lowing major jokulhlaups. The mostrecentexample
is the disappearancef the Sandwatnriver, a glacial
river in the middle of Myrdalssandurfollowing the
1918jokulhlaup.

The picture emeging from the piecesof infor-
mationis the following: When volcanic actwity re-
sumedafteralong reposejokulhlaupsaccompaging
Katla eruptionsrepeatedlyfloodedthe areabetween
theAlftaverlavafield andthe hyaloclastitemountains
of HofdabrekkuheidiDifferentpartswereaffectedin
different eruptionsbut the overall effect of repeated
depositionof watertransporteddebriswas to fill in



lagoonsraisethesanduisurfaceandenlagethesand-
ur plain at the expenseof vegetatedareas shift river
coursesaandextendthe shorelinesouthvards.

DISCUSSION

Therecurrencdime of eruptionsin eachof the three
catgyoriesof volcanicactivity within theKatlasystem
apparenthydiffers by ordersof magnitude.Theintra-
calderabasalticeruptionsoccuratintervalsof decades
while thesilicic eruptionsoccurredatintervalsof cen-
turies and the "fires" involving both the centralvol-
canoandits fissureswarm occurat intervals of thou-
sandof years.The pastelevencenturiesareatypical,
firstly becaus®f themajor"fires" in the 10thcentury
and secondlybecauseno silicic eruptionshave been
identifiedduringthis period.

The eruption frequeny presentedn this paper
shouldberegardedasa minimumfor theintracaldera
basalticeruptionsand silicic eruptions. Only sub-
glacialeruptionsthat broke throughtheice coverand
left a tephralayer are recorded. Small subglacial
events such as the 1955 and 1999 events, some of
which may have beensmall eruptions,went unno-
ticed until this century The long reposeafter the
Eldgja eruptionis definedby the absenceof tephra
layersin soils formedduring the following centuries,
andeventsthatdid notleave suchevidencemay have
taken place during this interval. Infrequentrifting
episodesesultingin major“fires" are,however, in ac-
cordancavith thelocationof thesystenmwithin azone
of propagatingift.

The absenceof silicic eruptionsafter the Eldgja
eruptionmayimply thatthe magmasystembelow the
centralvolcanowasdisruptedor reomganizedasa re-
sult of thatevent. Thefairly homogenouglasscom-
position of the 12 tephraseruptedin the interval be-
tweenthe two "fires" indicatesthat stableconditions
prevailed during that period. The fact that the com-
position of the Holocenesilicics differs significantly
from thepre-Holocenssilicics maysimilarily indicate
significantchange®f subcalder@onditionsatanear
lier stage eitherasa resultof the 1030014C yrs BP
eruption(Lacassestal., 1995;Bardetal., 1994)or of
the HoImséafires some680014Cyrs ago.

The hyaloclastiteflow depositsat Kriki may be
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thefirst Holocenedepositof this kind thathave been
identified in Iceland. The relationshipto the other
Eldgja productsis still not sufiiciently clearandfur-
ther field work is neededto establishan unambigu-
ouscorrelation. The apparentow productvity of air-
bornetephrawithin the calderais, however, readily
explainedif mostof themagmaeruptedhereescaped
from the calderaasa hyaloclastiteflow.

Changesin subglacialdrainageroutes of post-
Eldgja jokulhlaupstowardsthe Kétlujokull gap can
have several causes. Differentice thicknesswithin
the calderaasa resultof differentclimate conditions
cannotbe disrggarded,e.g. migration of the ice di-
vide, which DugmoreandSugden1991)proposedo
explain changesn maximumadwancesof Sélheima-
jokull during the Holocene. Other plausiblecauses
for changeddrainageroutesare a shift in location of
intra-calderaeruptionsitesor alteredcalderaopogra-
phy. The latter would also affect the outlet glaciers
and might explain someof the changebsened by
Dugmore(1987)andothers.Consideringhe magni-
tude of the Eldgja event and the activity within the
calderachange®f calderaopographycannotbedis-
countedas a contributing factor while an eastvard
shift of post-Eldgjéeruptionsitesis the moststraight-
forwardexplanation.

Old traditions regarding settlementsin the
Myrdalssandurmreabecomeunderstandablén light
of the changesausedy the Eldgja eruption. Large
partsof the areanow known asMyrdalssandukvere,
without doubt,favourablefor farmingbeforethe Eld-
gja eruption. In the two quiet centuriesfollowing
the eruption, someof the areaslaid wasteby lava
flows andjokulhlaupsrecovered,if only temporarily
In sucha casethe existenceof farmsalong the now
sand-coeredwesternedgeof thelavaflow, aswell as
elsavherealongthe edgesand on islandswithin the
lava, is readily explained. Talesof clusters(hverfi) of
farms,bothat thetime of the Norsesettlementindin
the centuriesfollowing the Eldgja eruption,in areas
now laid waste,do not contradictwhat is currently
known aboutthe geologicalandgeographicatondi-
tions. Thesetalesmay thereforecontainsomelarge
grainsof truth - or simply betrue.

The greatesthazardin historical Katla eruptions
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hasbeenthat of the accompaying jokulhlaups,be-

causeof the shortwarningtime for peopleandlive-

stockexposedo thefloodsandbecausef thedamage
inflicted on the ervironment. This hazardis reduced
with the currentmonitoringof the volcano. The most
seriouseffects of future Katla eruptionscould, how-

ever, be on power transmissionin Southerniceland
asaresultof tephrafall andlightningin the eruption
cloud. The latteris potentiallythe greatestazardto

peopleandlivestockin areaswithin 30-40km of the

eruptionsite. A moderncommunitywith powertrans-
missionlines, television aerialsand electricalfences
(rural areas)is more vulnerableto this menacethan
earliercommunitiegn thevicinity of thevolcano.

SUMMARY AND CONCLUSIONS

Intracalderaasalticeruptionsthetypical hydromag-
matic Katla eruptions,occur at intervals of decades.
The averagefrequeny during the last 9 centuriesis
closeto two eruptionsper century with the shortest
andlongestinterval of 13 and80 years respectiely.

Intracalderasilicic eruptionsoccurredat intervals
of hundredsof yearsin the period 6600- 1700 BP.
Theaveragerequeng wascloseto two eruptionsper
millennium,andtheshortesandlongestinterval were
ca.100andca.1000years respectiely.

Large, predominantlyeffusive fissure eruptions,
involving both the centralvolcanoandfissureswarm
occur at intervals of thousandsf years. Two such
episodesareknown in the Holocene.They represent
major rifting episodeghat may modify the volcanic
systemjncludingthe subcaldera&onditions.

Katla eruptionsof known calendadatesall began
in the spring-fall seasonFutureeruptionsmayfollow
thattrend. Theventareain mosthistoricalKatlaerup-
tionswasapparentlyin the easterrpartof thecaldera.
The bestdocumentedocationslie within the south-
easterrcornerof the caldera.

Twelvesilicic eruptiongook placein theca.5000
yearperiodbetweerthe H6lmsaandEldgjafires,dur-
ing which time the compositionof silicic magmare-
mainedfairly homogenousTheinterval sincethelast
silicic eruptionca.170014Cyearsagois the longest
onrecord.Thereasorasto why silicic activity hasnot
recurredmaybesubcalderghangedroughtaboutby
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theEldgjaevent. A substantiasilicic eruptioncannot,
however, beexcludedin thefuture.

Ventareasn thesilicic eruptionshave beenasso-
ciatedwith the caldera. Accompalying jokulhlaups
mayhave escapedrom thecalderahroughary of the
threegaps,dependingon pre-Eldgjatopographyand
theice thicknesdn the caldera.

The75km long Eldgjafissures oneof thelongest
known fissuresactive in a single Holoceneeruption.
The Eldgjéa tephrais the third or fourth largesthis-
torical tephralayerin Icelandandthe lava flows are
theamonglargestin recordechistory. A hyaloclastite
flow thatescapedrom the calderathroughthe Kotlu-
jokull gapappeargo be partof its products.

Sinceactvity on the Katla systemwas renaved
in the 12th century afteran apparenteposeof some
200 years, all associatedokulhlaupshave escaped
through the Kétlujokull passonto Myrdalssandur
Possibleexplanationsare changesin ice thickness,
subglaciatopographyof the calderaand/orthe loca-
tion of the eruptionsite.

The immediateervironmentaleffects of the Eld-
gja eventincluded permanenbr temporarydestruc-
tion of large vegetatedareashy tephrafall, lava flows
andjokulhlaups. Between3000 and 4000 km? were
severely affected,whereofseveral hundreckm? were
permanentlyaid waste. The drainagepatternof at
leasta 2000 km? subaerialand subglacialareawas
permanenthaltered.

Long-termernvironmentalchangedroughtabout
by the Eldgja event are exemplified by the post-Eld-
gja jokulhlaupsandinclude 1) lateral extensionand
raising of the surfaceof the Myrdalssanduplain; 2)
extensionof the sandurcoastline to the south; 3)
changesn the courseof riversand4) continuingde-
structionof vegetatedaready jokulhlaups.

The immediateandlong term changedollowing
the Eldgja event may be the mostextensve environ-
mentalchangegausedy volcanicactiity in Iceland
sincesettlement.1 centuriesago.
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Eldgos a Kétluk erfi & Ndtima; einkenni peirra og
ahrif & neestaumhverfi

Eldstodakerfid semkennter vid Kotlu er um 80 km
langt, breidastsudwestastog mjokkar til nordaust-
urs (1. mynd). Megineldstédpesser fjallendid undir

Myrdalsjokli, medallstérri 6skjuog jardhitasveedum.

GosaKaoétlueldstédakerfinuanitimavirdasthafa
verid af prennutagi:
1) Basiskpeytigos & gossprungunsemopnastundir
jokli, liklega oftast innan Myrdalsjokulsdskjunnar
pettaeru hin deemigerdukotlugos og jafnframt al-
gengustugosin baedia ségulggum og forsdgulegum
tima.
2) Surpeytigosa gosopunsemopnastundir jokli, ad

Holoceneeruptionswithin the Katla volcanicsystem,

pvi ervirdist innandskjunnar Vitad er medvissuum
12 slik gosog paugaetuverid fleiri. bauerunaestal-
gengustiwgosina Kotlukerfinué forséguleggumtima.
3) Basiskflaedigosa gossprungumnnan megineld-
stédvarinnarog a sprungureininninordaustanvyr-
dalsjokuls. Steerstugosina Kotlukerfinueru af pessu
tagi. Veraméa ad morg peirraséui raun bléndud
gos,p.e.baedipeyti- og flaedigos vegnapessad hluti
gossprungnannapnastundir jokli. Milli basisku
pbeytigosannalida aratugir milli siru peytigosanna
lida aldir og milli elda & bord vid Eldgjamgos og
Hdélmsarelddida arpdsund.

Koétlugosa sdguleggumtima eru um 20 talsinsog
paraf 18 sidustu1000arin. baer midadvid gossem
brutustupp tr joklinum og skildu eftir sig gjoskulagi
jarévegi i ndgrenniMyrdalsjokuls(2. og 3. mynd og
taflal). Kotlugoserudflug peytigosog gosmaokkurinn
hefurnad meiraen 14 km haeda fyrsta degi. Kotlu-
gosumfylgir gjoskufall, jokulhlaupog eldingari gos-
mekki. bauhafa stadidfra 2 vikum uppi meiraen5
manudi. Gjoskufll er yfirleitt mestfyrstu gosdagana
engeturordid hvengersemer allan gostimann.Magn
gjéskusemkomid hefur upp i Kétlugosumer mjég
breytilegt. Steerstagjoskulagid sem myndasthefur
i Kétlugosi a sdgulggum tima er talid veraK 1755,
og er aaetladmagnloftborinnar gjésku um 1.5 km?
(nyfallin gjoska). Magn gjéskui smaestugjéskuldg-
unumer tveimur steerdagradumminna. Medallengd
goshléasidanum 1500 er 47 ar og mestufravik i
hvoraatt 33 og 34 ar. Sidanum 1500hafa oll Kotlu-
gos hafist & timabilinu mai-névember Jokulhlaupin
eru blandaaf vatni, krapa, isstykkjumog gosefnum.
Meginhlaupini 6llum Kétlugosumsidang 12. 6ld
hafa komid undanKétlujokli, eftir pvi semnu er best
vitad (4. mynd). Hamarksrennslér talid veradabilinu
100.000til 300.000m3/sek. Magn gosefnannaem
hlaupinberafram er breytilegt, i Kétlugosinu1918er
padtalid veramilli 0.7 0og 1.6 km?. Jokulhlaupinhafa
lengstumveridtalin heettulgastipatturKétlugosanna.
Eldingar eru algengari gosmekkiKétlugosa. beim
geturslegio til jardari a.m.k.30 km fjarlaegdfra Kétlu
ogordid parfolki og fénadiadbana.

Ad minnstakosti 12 surforséguley gjoskulégeru
aettud fra Myrdalsjokli (5. mynd og tafla 3). Ut-
breidslaog légun gjoskugeirannaendir til ad stru

JOKULL No.49 23



GuorunLarsen

peytigosinhafii flestumtilfellum stadidfremur stutt.
bykktarasargjoéskulagannabendatil upptakainnan
Oskjunnaren ekki er heegtad Utiloka ad einhwver
peirra eigi upptok vid jadra 6skjunnar (6. mynd).
Magnloftbornugjoskunnai pessungosumerfremur
litid. Gjoskufllssveedsteerstdagsinsalandierrimir
15000km? innan0.2cmjafnpykktarlinu(7. mynd)og
rimmalgjéskunnareinsog haner i jardvegi (pjépp-
ud) er um 0.16 km3. padsamswararum 0.27 km?

af nyfallinni gj6sku. Yngstagjéskulagider um 1700
geislalolsaraog padelstasempekkter medvissuer
um 6600 geislalols ara (tafla 3). Ad minnstakosti
sumpessargosaollu jékulhlaupumsembaruvikur til

sjavar pvi rekjamaupprunasjérekinsvikur & strond-
um handarAtlantshafdtil peirra.

Stor fleedigos eru sjaldgeefustuvidburdirnir a
Kotlukerfinu. Vitad erumtvo slika,elda“ asprungu-
reininni nordaustanMyrdalsjokuls a natima. beir
fyrri, semef til vill meettinefnaHo6Imséarelda,urdu
fyrir um 6800 geislalolsarum. i peim runnu hraun
nidur Alftaversafrétt frd gossprungumnordaustan
Myrdalsjokuls. Ekki er fullljost hversu langt pau
hraunnatil sudurspvi paueruhulin yngri hraunum
ad hlutaog magngosefneer pvi ekki pekkt. Hraunin
eruminni adflatarmalien Alftavershraurog vafalitié
einnig ad rammali, sem gaeti pé verid um 5 km?.
A 10. 6Id vard stérgos & gossprungusem neer fra
Kotlusvaedinuil nordaustursim Eldgjaad Stakafelli,
allsum 75 km leid (8. mynd). | pvi gosirunnuhraun
nidur Alftaversafrétog i sjoframi Alftaveri, og nidur
i Landbrotog Medalland. Rummalpeirraer a.m.k.
14 km? og nylegt endurmabendirtil allt ad18 km3.
Steerstagjoskulagsemmyndasthefur & Kétlukerfinu
an(timaog varowitt er i jardvegi er r pesswgosi (9.
mynd). Mestameeldapykkt er rimir 5 m og innan
1 m jafnpykktarlinueru um 600 km?. Magn gjésku
alandi innan 0.5 cm jafnpykktarlinuer um 2.7 km?
og azetladheildarmagnum 4 km? (pjoppud)en pad
samswarar um 4.5 og 6.7 km? af nyfallinni gjésku,
0g 0.9 og 1.3 km? af fostu bewi. bettaer liklega
fjéroa steerstagjoskulagsemfallid hefur hérlendisa
sdgulggumtima. Hugsanlgt er ad hluti gosefnanna
hafi brotio sérleid fra dskjunninidur i svonefndan
Krika, semblandaaf hrauni,gjoskuog breedsluatni.
Rummalgosefnakilunnarparer lauslegyareiknadum
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0.5km3. Heildarmagngosefnai Eldgjamgosinugaeti
bvi verid yfir 19 km?® reiknadsemfastber. | Eld-
gjargosinufleeddujokulhlaup fram sunnanOldufells
yfir Alftaversafréttpgframr Krika sunnarSandfells
en ekki er vitad hversuvitt pauféru nedanRjupna-
fells. Hlaupfdru einnigtil nordursit a Meelifellssand.

Gosé Kotlukerfinuhafa valdid einhverjummestu
umhwerfisbregtingum sem ordid hafa & laglendi is-
landsa ségulgumtima. Eldgjaigosidbreytti lands-
lagi, vatnafri og nytingarmdguleikuma stérum
landssveeduma Sudurlandi.  Eldgjargjéskan olli
varanlgu tjoni & grédurlendipar sem pykkt hennar
varmeiri en1 metria AlftaversafréttiA Snaebylisheidi
og i nagrenni gossprungunnar Eldgjarhraunin
runnu ad hluta yfir gréid land og pau breyttu ein-
nig farvegum vatnstlla. Eftir Eldgjargos hafa oll
meginhlaupi Kétlugosumfarid um skardKotlujokuls
nidur a Myrdalssand,en stérhlaupum skard Sol-
heimajokulshafa lagstaf. Med Eldgjargosinuhofst
su préunsemleitt hefur til myndunarMyrdalssands
einsog vid pekkjumhanni dag.

Fyrir gosid i Eldgja er liklegt ad storir hlutar
svaedisins,sem na er sandurog hraun, hafi verid
gronir og Alftaversafréttunfan Rjupnafellsgeetihafa
verid algréinn. bykkur jardvegur hafdi myndasta
hraunununfra H6lmséareldunog sumsstadara peim
rannHéImsai farvegi medpykkumjardvegsbokkum,
likt ognaeruvid farveginnhjaHrifuneshélmaVatna-
gangurhefurverid minni paennu, baedivegnaminni
jokuls og vegnapessad fyrir Eldgjargosforu jokul-
hlaupeinnigum skérdSoélheimajokulg Entujokuls.
Jokulgardurnordanvid Alftaver hefur hlift pvi vid
vatnagangi(8. mynd) og geeti vel hafa haldid uppi
stéduatni. Pyrping af gervigigumofan vid jokul-
gardinnbendirtil ad parhafi hraunidrunnid Gt i vatn
edayfir bleytur. Jardfraedilgar adsteedustydja pvi
lysingu Landnamua stadhattunog atburduma fyrstu
aratugumnorreendandnams.EKkki er vitad hvar eda
hversumikid tjon vardaf voldum jokulhlaupanngvi
ummerkineruhorfinundirframburd yngri hlaupa.En
leidamaad pvi likur advidurnefnid,aurgodi“ a syni
landnamsmannsirtdrafnshafnarlykilssé orstuttlys-
ing a adsteedund 6dali semadurvar kenntvid skog
(Dynskoga).

Eldgjamgosinu fylgdi lengsta goshlé sem vitad



er um a sogulgum tima a Koétlukerfinu en ekkert
Kotlugjoskulager pekktfra neesti200 arum(taflal).
Vafalitid hefureitthvadaf peim sveedumsemgosefni
ur Eldgjargosispilltu, gréid uppa peimtimaog ordio
byggileg, & ny, t.d. med j6drum hraunannalikt og
gerdista Brunasandieftir ad Skaftareldahraumann.
Sagnirum byggdahwerfi & Myrdalssanda fyrstu 6ld-
um eftir norreentlandnam,hvort heldursemer fyrir

edaeftir Eldgjargos, eru ekki i neinni métsdgnvio

jarofreedileyaradsteedur

Pegar gos hofusta ny i Kétlu eftir rimlega 200
aragoshlévoru adstaedubreyttar. Jokulhlaupinforu
nu 6ll um skardKotlujokuls Gt & Myrdalssand.bey-
ar Alftavershraunidannhaekkadpadlandidaustantil
a sveedinu. Vesturjadarraunsinshefur i fyrstu ris-
id0 miklu heerrayfir sandinnen na og lokad leidum
vatnstil austurs.Medanswo var hljéta hlaupad hafa
lagst af meiri pungad svaedidvestanhraunsinspar
semlandvar leegra.enjafnframthaekkadsandinnpar
og feert strondinafram. Hafi gosefnakilani Krika
myndasti Eldgjamgosinu hefur land einnig heekkad
nordanvid nuverandiKétlujokul og beint braedslu-
vatni og jokulhlaupumtil sudursum svaedid milli
Hofdabrekkuheidaog AlftavershraunsSandurinrer
nu jafnharhrauninué kéflum og hefurkaffeerthraun-
jadarinna stérumsvaedum.

Ekki er ljost hvers vegna Kétluhlaup fara nu
um skardoKotlujokuls fremur en hinnaskridjoklanna
tveggja Solheimajokulsog Entujokuls. Vel er lik-
legt ad stérgoseinsog Eldgjargoshafi ahrif 4 allt eld-
stodwakerfio og geti valdi breytingum a kvikugeym-
um og landslagi,t.d. i 6skju megineldstédarinnar
parundir hafafundistmerkium grunnsteetkvikuholf.
bpader allrar athygli vert ad ekkert surt Kétlugos er
pekktfra sidustul 7004rum,semer lengstagoshléidi
um70004&r. Einnigmabendaaadoll saruKotlugosin,
sempekkterumedvissu,urdumilli tveggjaelda,p.e.
Hdélmsareldag Eldgjargosspg efnasamsetninkyvik-
unnarhélstfurdu stddugpanntima en er frabrugdin
efnasamsetningadrrarkviku semupp kom i gosi i
lok isaldar Veraméaad stéruvidburdirnir valdi breyt-
ingumakvikukerfinu,semhelstsidannokkudstédugt
pessi milli. Upphledslagosefnaedasig & botni 6skj-
unnargaetuskyrt breyttar hlaupleidir einnig breytt is-
pykkt og ekki sistbreytt legagosstooa.

Holoceneeruptionswithin the Katla volcanicsystem,
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Grainsof silicic Katla tephra.The largestgrains(shavn in both photographspareabout4 cm long. Seealso
text on page9. — SurKoétlugjéska sja bls. 23. Steestu kornin, semeru staekkué nedri myndinni,eruum4 cm
[6ng. Glerid i peimmyndartrefjar sembrotnaaudveldlgai smaerrindlarlaga korn. LjosmyndirPhotos Avar
Jéhannesson.
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