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Abstract – Radioechosoundingshaverevealeda largecaldera beneaththeMýrdalsjökullicecap.Thecaldera
encirclesan areaof 100km

�
, is 600to 750m deepandits highestrims reach 1380m a.s.l.Threemajor outlet

glaciers haveeroded300to 600m deepbreachesinto thecaldera rim. Thenorthernpart of thecaldera floor,
whereanareaof 25km

�
is below800m,is smootherandliesdeeperthanthesouthernpart,which is character-

izedby subglacialridgesandindividual mountsrising from750m a.s.l. to about1100m. A numberof ridges
radiate out from the caldera, however, nonetoward south.One ridge strikes westtoward the neighbouring
volcanoEyjafjallajökull, anda secondridge strikesE fromtheeasternrim of thecaldera. Ridgesalsoradiate
fromthecaldera rim toward NW, N, andNE.A linear depression,boundedbysteepslopes,200-250mdeepand
1.5 kmwide, strikesNE toward thevolcanicfissure Eldgjá. Twentyeruptionshavebeendocumentedfromthe
caldera during thelast1100years,all causingcatastrophicjökulhlaups.Overthelast four centurieseruptions
haveoccurred on singleventsand volcanicfissurestrendingboth E-W and S-N.We suggestthat the largest
eruptionof the last millennium(1755A.D.) tookplaceon a several kilometers long fissure trendingeastfrom
Goðabunga;and the eruptionsof 1823and 1918on a northerly striking ridge from the easternrim of Háa-
bunga.At present,meltwaterdrainssoutheastward, downto Mýrdalssandur, fromanareaof 60 km

�
within the

caldera. All but two of the20 recordedjökulhlaupsin historical timeshavetaken this path.An areaof about
20 km

�
within the caldera drains to the southwest,downto Sólheimasandur. Two jökulhlaupsare knownto

havetakenthis routeto theriver Jökulsáá Sólheimasandiin historical times.A third route, northwestward into
Fremri Emstruáand theMarkarfljót river, wastakenby a prehistoricjökulhlaupin 1600B.P. Presently, geot-
hermalactivity is displayedbyseveral smallcauldrons,0.5-1kmin diameteron theglaciersurface. Meltwater
accumulatesbeneathtwo or threeof thesecauldronsandis frequentlydrainedin smalljökulhlaups.

INTRODUCTION
The Mýrdalsjökull ice cap is the fourth largest

glacierin Iceland,with a total areaof 600 km
�
. The

glacierrises1300-1500m abovethesurroundinglow-
land (Figure 1), receivesheavy winter precipitation,
hashigh ratesof summermeltingandis thusdrained
by many rivers. Locatedat the southerntip of the
propagatingEasternVolcanic Zone, the ice cap is
underlainby a highly active centralvolcanocontain-
ing a large caldera.The caldera,togetherwith a 80
km northeast-trendingfissure swarm, comprisethe
Katla volcanic system(Jakobsson,1979; Jóhannes-
sonet al., 1990).Thevolcanicsystemhasbeenacti-

ve over severalhundredthousandyearsandthebasal
mountainsconsistof hyaloclastitesfrom glacial per-
iods (Robson,1957; Jakobsson,1979). The caldera
subsidencemaydatefrom thePleistocene(Sæmunds-
son,1982)andashlayersoriginatingfromthevolcano
have been identified in the GRIP ice core dating
from 75,400and77,500yearsB.P. (Grönvold et al.,
1995).An eruptionproducingmore than10 km

�
of

tephrain 12,000yearsB.P. may have contributedto
its formation(Lacasseet al., 1995;Sigurðssonet al.,
1995). During the Holocene150 to 200 eruptions
may have taken place in the volcanic systemboth
on short volcanic fissuresand single vents(Larsen,
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Figure1. Locationmapof Mýrdalsjökull andsurroundings;outwashplainsandglacial rivers.Insertmapof
Icelandshowing the locationof the neo-volcaniczone.– Mýrdalsjökull og nágrenni, jökulsandar, jökulár og
legagosbeltisinsá Íslandi.

1993,2000),producing30-35km
�

of tephra,erupted
subglacially, mainly from the caldera(Þórarinsson,
1975),and15 km

�
of lava, largely originating from

thefissureswarm(Jakobsson,1979).

Thecentralvolcanois oneof themostseismically
active in Iceland. The epicentersare bimodal; one
seismiczonelieswithin thecalderabut theotherbene-
ath its westernrim at Goðabunga(Einarsson,1977,
1983,1991;EinarssonandBjörnsson,1987;Einars-
sonandBrandsdóttir, 2000).

Sincethesettlementof Iceland(870A.D.), twenty

volcaniceruptions,on averagetwo per century, have
been traced to the Mýrdalsjökull volcanic system.
Eruptionsunderthe ice cap rapidly melt large volu-
mesof ice, triggeringenormousjökulhlaupsfrom the
glaciermargins, frequentlybreakingoff largeblocks
of ice (Pálsson1883, 1945; Eyþórsson,1945; Þór-
arinsson1957, 1967, 1975; Rist, 1967a;Einarsson
et al., 1980; Larsen,1993,2000; Tómasson,1996).
The jökulhlaupshave threatenedhumanpopulation,
damagedvegetation, disrupted roads on the allu-
vial plainssurroundingthe ice capandeven genera-

30 JÖKULL No. 49



Surfaceandbedrock topographyof Mýrdalsjökull

ted flood waves in coastalwaters.During 18 of the
20 documentederuptionsthe associatedjökulhlaups
flowedsoutheastdown to theMýrdalssanduroutwash
plain (Figure1), but in two casesjökulhlaupsflowed
southwestto the Sólheimasanduroutwashplain; the
third route,northwestwardsinto theriverMarkarfljót,
was taken by a jökulhaupin 1600B.P. (Haraldsson,
1981). During the jökulhlaups,a mixture of water,
iceblocks,volcanicproductsandsediment,frequently
hyperconcentrated,surges over the outwash plain.
Velocitiesof 5-15m/s,peakdischargeof 100-300,000
m

�
/s reachedin a few hours,andtotal volumesof 1-8

km
�

have beensuggested(Jóhannsson,1919;Þórar-
insson,1957,1959,1975;Hannesson,1934;Maizels,
1993;Tómasson,1996;Karlsson,1994).Thesejök-
ulhlaups,along with heavy fallout of tephra,make
theMýrdalsjökull volcanothemosthazardousonein
Iceland.

In this paper we present detailed ice surface
and bedrock topographydata from Mýrdalsjökull,
and describethe morphology, size and shapeof the
Mýrdalsjökull volcano with referenceto its erupti-
on history. Furthermore,we presentnew informati-
on regardingthe location of eruptive vents,ice and
waterdrainagebasinsandsubglacialflowpathsof jök-
ulhlaupsduringeruptions.

Previous mapping of the glacier surface and
bedrock topography
The first mapsoutlining with someaccuracy the co-
verageof Mýrdalsjökull weresurveyed by the Dan-
ishGeodeticInstitutein 1904-1907(thesouthernmost
margins) and during 1937-1938(the main ice cap).
The maps were publishedin a scaleof 1:100,000
(Nørlund,1944).However, the indicatedice-surface
elevationon thesemapswasnot basedon thesurvey-
ing data,except along the glacier edge.Instead,the
contour lines were drawn with referenceto oblique
air photosandshow, accordingto Nørlund(1944),the
shapeof the ice surfaceratherthan its elevation. In
latereditionsof thesemaps,thepositionof theglacier
edgehasbeenrevisedusingaerialphotographs.

The first triangulationsurveying on the ice cap
was carried out in 1943 by Steinþór Sigurðsson,
who compiled a surface map, later published by
Rist (1967a). The next maps of the ice cap were

producedby the U.S. Army Map Servicein a scale
of 1:50,000on the basisof aerialphotographstaken
in 1945-46,and the triangulationsystempreviously
surveyed by the DanishGeodeticInstitute.The ice-
surfacecontoursalong the marginal areasof the ice
caps(somefew km up from theedge)werecompiled
from aerialphotographs;but higherup, the contours
were identical with those of the Danish Geodetic
Survey maps.The surfacemapsshowed the gener-
al shapeof the ice cap, the outlet glaciersand the
calderadepressionsurroundedby the higher domes
of HáabungaandGoðabunga(bungameansdomein
Icelandic).

Explorationof the ice thicknessof Mýrdalsjök-
ull andits subglacialtopographybeganin 1955when
seismic reflection soundingswere carried out at 9
locationson the ice cap,showing an ice thicknessof
300-400m (Rist, 1967a).In 1977a few radio echo-
soundingprofiles on Mýrdalsjökull showed consi-
derable variations in bedrock topography. An ice
thicknessof 500-600m wasobserved in the central
part of the ice cap(Björnsson,1978)confirmingthe
presenceof a deepdepression(caldera)beneaththe
centralpart of Mýrdalsjökull. ERTS Landsat-images
from the early 1970’s also revealedsurface forms
which stronglysuggestedthat the Mýrdalsjökull ice
capcovereda prominentvolcaniccaldera(Sigbjarna-
son,1973;Sæmundsson,1982).

SURFACE AND BEDROCK
TOPOGRAPHYOFTHE ICE CAP AS

MAPPEDBY RADIO ECHOSOUNDING
In May in 1991theicesurfaceandbedrockelevations
of Mýrdalsjökullweremappedin detail.Icethickness
profiling was carried out by continuousradio echo
sounding(Figures2 and 3). Navigation on the ice
capemployed GPSandLoran-Candpositionof the
soundingequipmentwas logged at 50 m intervals
with an accuracy of 50-100m. Most of the sound-
ing lines run alonglongitudesor latitudes,but some
wereplacedperpendicularto the trendof the buried
subglacialstructuresin orderto minimize lateralref-
lection.Crevassespreventedsoundingon thesteepest
outlet glaciers,flowing to the east,southandnorth-
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west.A totalsoundingline lengthof 900km wasused
in thecompilationof themaps.

Glacier surfacemapping

The ice surfaceelevation was measuredby precisi-
onbarometricaltimetryandrecordedautomaticallyat
50 m intervals alongthe soundinglines.Corrections
weremadefor theeffectsof temperature,andvariati-
onsin atmosphericpressurewereloggedby a control
barometerat a basestationwithin thecaldera.
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Figure 2. Schematic illustration of the survey
techniqueof ice thickness,position and elevation.–
Skissaaf tækjumsemmælaísþykkt,staðsetninguog
hæðjökulsins.

Elevations were calculated from the standard
barometricaltimeterequation:

�������	��

�������������	��
���������� ��!#"%$'& (1)

in which � � and � � arethe absolutetemperatureand
theatmosphericpressure,respectively, atelevation � �
(elevationof basecamp),� = 0.0065K/m is thetem-
peraturelapserate for an internationalstandardat-
mosphere(i.e. �(�)� � �*�+� ), and p is the obser-
ved pressureat the elevation � . For height reference
a 40 km long optically levelledprofile wassurveyed,
traversingthe ice capfrom SSWto NNE andtied to
benchmarksof theIcelandicGeodeticSurvey onboth
sides(Fig. 3). The elevation accuracy alongthis ref-
erenceline wascloseto 1 m. Othersurvey lineswere

tied to 15 referencepoints on the optically levelled
line and neighbouringmountainpeaks.In addition,
theelevationwasmeasuredatabout230gravity mea-
surementpoints,spreadovertheicecap.Theabsolute
accuracy in elevation is consideredto be , 5 m on
thesoundinglines,whereastherelativeelevationsare
accurateto , 3 m.
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Figure3. Datasourcemap.Thepositionof thesound-
ing linesandtheoptically levelledprofile ( - ) across
the ice cap,the locationof radio echosoundings(+)
by Mackintoshet al. (2000), basecamps(B-I and
B-II). Namesof the main outlet glaciers.– Gagna-
safnskort og nöfnskriðjökla.Lega mælilínaog sniðs
semlandmæltvar yfir jökulinn, mælipunktarvið ís-
sjármælingará Sólheimajökli,lega bækistöðva.

Radio echosoundingmeasurements

The radio echo sounderconsistsof a mono-pulse
system(Sverrissonet al., 1980). Pulsesof 0.2 . s
durationaretransmittedinto a 30 m long resistively-
loadeddipoleantennaat the repetitionrateof 1 kHz.
The reflectedsignal is picked up by an identicalan-
tennaand fed into a receiver which hasa 1-5 MHz
bandwidth.Thetransmitterandthereceiverareplaced
on sledgesat thecentreof theantennaeandtowedon
a line alongthe glaciersurfaceby a tracked vehicle.
The intensity modulation (Z-scopedisplay) of the
received signal is recordedphotographicallywith a
35 mm camera.The speedof the scanningbeamis

32 JÖKULL No. 49



Surfaceandbedrock topographyof Mýrdalsjökull

proportional to the velocity of the receiver sledge,
measuredwith abicyclewheelodometer. Thevelocity
of electromagneticwaves in ice was assumedto be
169 m/. s. This samevalue was also used for the
surfacefirn layer, as its maximumthicknessis on-
ly about20-30 m. The vertical thicknessof the ice
wascomputedfrom adigitizedsoundingrecordusing
generalinversiontechniquesas describedby Harri-
son (1970). The sounderseesa strip along the bed
of width typically 100-200m (definedby the first
Fresnelzonefor a pulselengthof 34 m, Björnsson,
1988). Along eachsoundingline the recordeddata
representsamoving averageof therealbedprofileon
a strip beneaththe line. The accuracy of the absolu-
te ice-thicknessmeasuredalongthesoundinglines is
consideredto be , 15 m or 2%, whichever is greater.
Echo returnswere obtainedover the whole glacier,
however, they were faint in someplacesadjacentto
andsouthof thenortheasterncalderarim, Austmanns-
bunga,where the ice thicknessreaches600-680m.
Data from Mackintosh et al. (2000) were used to
compilethemapof theSólheimajökulloutletglacier.
Thebedrockelevationwasobtainedasthedifference
betweentheicesurfacealtitudeandtheice thickness.

Map compilation
Digital elevation maps (DEM) of the bedrock and
surface topography, with equal grid spacing of
100x100m,werecompiledby interpolatingdatafrom
our soundingsand existing geodetic maps of the
areasurroundingthe ice cap. Outsidethe surveyed
area,the final glacier surface map is basedon the
DMA-seriesof the IcelandGeodeticSurvey (1990).
The residualbetweenelevationson our survey lines
and the DMA-map was calculatedand a new map
producedby adding the calculatedresidualsto the
DMA-map. Theoutlinesof the glaciersarethesame
ason theDMA-series.

Due to the large spacingbetweenthe sounding
lines (typically 500-1000m), the topographicmap
doesnot fully reproducefeaturessmallerthan1-2km
across,but localdetailis describedalongthesounding
lines.However, relativeresolutionof thebedrockdata
with respectto topographicalfeaturesis considera-
bly better. Volcanicandtectonicstructuresof vertical
extensionof theorderof 10 m andlargercanthusbe

resolved,e. g. hyaloclastiteridgesandmajor normal
faultsbut weareunableto delineatefissurezoneswith
smallverticaldisplacements.

The maps are presentedin conformal conical
Lambert-coordinateswith coordinateaxesoriginating
at 65/ N and 18/ W. The rows and columns in the
matrix implicitly definethe geographiccoordinates.
Smoothedcontourmapsweredrawn from thedigital
matrix.

The glacier surfacemap

The central parts of the ice cap form a plateauat
an elevation of about 1,300 m (Figures 3 and 4),
surroundedby higher rims at Háabunga (1497 m)
and Goðabunga(1505 m), the nunatakAustmanns-
bunga(1377m) andKötlukollar (1320m). This is the
surfaceexpressionof theMýrdalsjökullcaldera.Steep
outletglaciersflow in narrow valleysdownto 100-800
m onthesouthernandwesternflanks.Broaderoutlets
draineastwarddown to 200-400m, andonelargeice
lobecoversthenorthernflankdown to 600-650m.

The surfacemap shows 12 small depressionsin
the glacier surface that have been createdby su-
bglacialgeothermalactivity. Theseice cauldronsare
typically 20 to 50 m deepandtheir diameteris 500to
1000m.

Themoststrikingdifferencebetweenourmapand
the1938mapof theDanishGeodeticInstituteis that
we describethe sharpelongatedshapeof the ridges
HáabungaandGoðabunga.At Háabungathe elevati-
onof theold mapswaswrongby upto 200m, mainly
dueto misplacementof thedome.In contrastourmap
is very similar to that compiledby Sigurðssonin the
1940s(Rist,1967a).

Bedrock terrain and geologicalstructur es

The mostprominentlandformbeneaththe ice capis
a large volcanowith a circular baseof a 20 km dia-
meterat 700 m elevation and30-35km at the base.
The mountainrisesup to rims of 1300-1380m that
surrounda650-750m deepcaldera,reachingdown to
anelevationof about650m (Figures5, 6 and7). The
areaof thedepression,girdedby thehighestpointson
therim, is 100km

�
. Thearcuateridgesreachingabout

1300m elevation,form thecalderarimsbeneathHáa-
bunga,Goðabunga,andbetweenEntaandthe nuna-
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Figure4. Surfaceelevationof Mýrdalsjökull in 1991,25 m contours.Surfacedepressions(cauldrons)created
by subglacialgeothermalmeltingaremarkedby circles.– Yfirborðskort af Mýrdalsjöklimeð25mhæðarlínum.
Hringir sýnalegu sigkatlaá jarðhitasvæðum.

takAustmannsbunga.Thecalderarim hasanelliptical
outline, with a 14 km long major axis striking SE-
NW, and a 9 km long minor axis striking SW-NE.
The lower flanks of the volcanoare mainly basaltic
but rhyolitesareexposedonall outcropsthatprotrude
throughthe ice cover on the calderarims (Jóhannes-
sonet al., 1990).

The bedrock floor within the caldera has an
elevation of 650-1000m (Figure5). On the basisof
the bedrocktopographythe calderafloor can be di-
vided into two main partsof almostequalsize, on
eachside of the major axis. The floor is lower and
moreflat in thenortheasternthanin thesouthwestern
partof thecaldera.In thenortheasternpartanareaof
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0                   5                   10  km

Figure5.Sub-icetopographyof Mýrdalsjökull,25m contours.Locationof cauldronsmarkedby redcirclesand
thecalderarim is shown by a redhachuredline. – Kort af botni Mýrdalsjökulsmeð25 m hæðarlínum.Hringir
sýnalegusigkatlaá jarðhitasvæðumog slitrótt lína afmarkaröskjubarmana.

25 km
�

lies below 800 m. However, a row of peaks,
100-150m high and trending NNW, is seen2 km
within the easternrim of the caldera.In the rugged
andelevatedsouthwesternfloor, subglacialridgesand
isolatedmounts rise above 1100 m surroundedby
depressionsthat reachdown to 750 m. A 3 km long
NNW trendingridge strikesfrom the easternpart of

Háabungaand a 5 km long ridge eastfrom Goða-
bunga.About 3 km north of Háabungaan isolated
ridgestrikesE-W parallelto thecalderarim. Thedif-
ferentmorphologyof the calderafloor, on eachside
of the major axis, reflectsdifferent productionrates
of volcanicmaterialafterthevolcanobecamecovered
with ice.
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Figure6. Sectionsacrossthe Mýrdalsjökull caldera.
AB: Goðabungato Kötlukollar, CB: Fimmvörðuháls
to Kötlukollar, DE: Háabungato Sléttjökull. – Snið
yfir öskjuMýrdalsjökuls.

Several glacially erodedpassescut the caldera
rim but the elevation of their deepestpointshasnot
beenexactly determined.The lowest passseemsto
lie at about740m betweenHáabungaandKötlukoll-
ar, facingsoutheastto the glacieroutlet Kötlujökull.
Sólheimajökulldrains southwestthrougha 1050 m
breachbetweenHáabungaandGoðabunga.A passin
the northwestat about1100 m headstoward Entu-
jökull, anda northeasternpasstoward Sandfellsjök-
ull. A narrow gorgetrendingnortheastis locatedjust
westof Austmannsbunga.This gorge may be a tect-
onicfeaturesubsequentlyerodedby waterandice.All
thesebreachesin the calderarim arepotentialpath-
ways for jökulhlaupsfrom subglaciallakes at geot-
hermalareasandduringvolcaniceruptions.

Outsidethe caldera,several linear structuresare
prominent on the bedrock map. The topographic
ridgesthat strike outward from the centralvolcano,
presumablyconsistof hyaloclastites,andcraterrows
built up on volcanicfissures.On the westernsideof
the calderamargin an E-W trending ridge, Fimm-
vörðuháls,connectsGoðabungato the neighbouring

Eyjafjallajökull volcano.TheKötlukollar ridgeonthe
easternsideof the calderahasthe sametrend.Entu-
jökull flows betweentwo parallelNW-striking ridges
namedEnta and Entukollur. In contrast,no ridges
strike toward south in the direction of propagation
of the rift zone.A ridge strikes N45/ E from Aust-
mannsbungatowardÖldufellsjökull,separatingSand-
fellsjökull and Sléttjökull, and the deepand narrow
V-shapedgorgenorth of Austmannsbunga.This gor-
geis 200-250m deepand1.5 km wide,andbounded
by steepslopes.This roughly linear structureis a
continuationof the Eldgjá fissure,which produced
a lavaflow of 14 km

�
in 934 A.D. and is of tect-

onic origin. However, it maysubsequentlyhave been
erodedby jökulhlaups.BeneathSléttjökull andBotn-
jökull several isolatedpeaksbear witnessto recent
volcanicactivity thathascreatednew mountainsat a
rate,whichkeepsup with glaciererosion.

Beneaththe deeply-erodingSólheimajökull the
bottom dips 50 m below sealevel, which is 100 m
lowerthantheterrainin front of theglacieroutlet,and
is indeedthe lowest observed elevation underMýr-
dalsjökull(Mackintoshetal., 2000).Theregionunder
Kötlujökull, however, hasnot beensounded.

Ice thickness
The ice thicknessof Mýrdalsjökull is highly variable
(Figure8). Themaximumice thicknessof about740
m, is found in the northernpartof thecalderawhere
an areaof 12 km

�
is coveredwith morethan600 m

thick ice.
Outsidethe calderathe greatestice thicknessof

450 m was measuredon the Eldgjá fissure. The
thicknessof the ice cappingcalderarims is 150 to
200m atHáabungaandGoðabunga.Themainpartof
Sléttjökull hasan ice thicknessof 200-300m, ashas
Sólheimajökull.The ice thicknessof Kötlujökull is
unknown. Thedistribution of theglaciersurfacearea
andice volumefor given elevation shows that about
20%of thebedrockof Mýrdalsjökull and55%of its
ice surfacelies above 1000 m (Figure 9). The total
volumeof iceonMýrdalsjökull is about140km

�
and

the averagethicknessonly 230 m. Insidethe caldera
anareaof 17km

�
is below 740m elevationcontaining

0.7 km
�
. The areaandvolumeof ice insidethe rims

of thecaldera,is 100km
�
and45 km

�
, respectively.
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20  km

Figure 7. Perspective plot of the sub-icetopographyof Mýrdalsjökull and surroundings.View from SW. –
Fjarvíddarmyndaf botni Mýrdalsjökulsog nágrenni.Horft í norðaustur.

0                5              10  km

Figure 8. Ice thicknessof Mýrdalsjökull, 100 m
contours.– Ísþykktarkort af Mýrdalsjökli.

ICE CATCHMENT BASINS

Theice flow of Mýrdalsjökull is separatedinto many
distinct ice catchmentbasins.The boundariesof five
main ice catchmentbasinshave beendelineatedus-
ing thesurfaceelevationmap(Figure9, Table1). We
assumethat the location of the central flow divide
of the ice capcorrespondsto the highestice-surface
profile.Theboundariesof themajoricedrainagebas-
ins weredrawn manuallyupstreamfrom the edgeto
thehighestpoint,perpendicularto smoothedelevation
contours.

Themain ice dividesarelocatedon thesouthern,
westernandnorthernrims of thecaldera.Kötlujökull
collectsiceacrosstheentirereachof thecaldera,from
anice divide at theheadof Entujökull, from whereit
flows over 20 km downslopeto Mýrdalssandur. The
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Figure9. Distribution with elevationof ice surface,bedrockareaandice volumeof Mýrdalsjökull. – Hæðar-
dreifingyfirborðs,botnflatarog ísrúmmálsMýrdalsjökuls.

width of theicedrainagebasinis 7-8km in mostparts
and the ice thicknessreaches740 m. Sólheimajök-
ull drainsup to 500-600m thick ice from a saddle
betweenHáabunga and Goðabunga that extends1-
2 km inside the rim of the caldera.Sandfellsjökull
drainsice from the northeasterncalderarims and is
separatedfrom Kötlujökull by Kötlukollar. Sléttjökull
andBotnjökull drainthenorthernflanksof thecentral
volcano.Theicecatchmentbasinof oneicecauldron,
at theheadof Sólheimajökull,about2 km

�
in area,is

shown in Figure10.

WATERDRAINAGEBASINS

Many rivers drain Mýrdalsjökull. The meltwater
reachesthe glacier bed through moulins, crevasses
and veins, and drains along the basetogetherwith
basal meltwater produced by frictional and geo-
thermalheat.Subglacialdrainageis commonlythoug-
ht to take placevia numerousconduitsthatmay join
togetherforming a few final tunnels,which leave the
glacierin aportal.Waterthatdrainsoutof anumberof
suchportalsjoins in theforelandto oneglacialriver.
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Figure10.Icedividesof themainicedrainagebasins
of Mýrdalsjökull. – SkiptingMýrdalsjökulsí nokkur
helstuísasvæði.

Thewatershedontheglacierfor thisriveris drawn
asa continuationof thewatershedoutsidetheglacier
andencirclesthe individual waterdrainagebasinson
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Table1. Datafor five icecatchmentbasinsonMýrdalsjökull – GögnumfimmhlutaMýrdalsjökuls.
Name Area Volume Meanthickness Max. elev. Min. elev.

Flatarmál Rúmmál Meðalþykkt Mestahæð Lægstahæð
km0 km1 m m m

Sólheimajökull 47 12.5 268 1510 120
Entujökull 57 16.2 285 1510 420
Sléttjökull,
Botnjökull, 171 40.0 233 1370 620
ogÖldufellsj.
Sandfellsjökull 66 ca.15 223 1370 240
Kötlujökull 148 ca.40 274 1497 200
Mýrdalsjökull 598 140 230 1510 120

theglacier. Thewatershedat theglacierbaseis loca-
ted wherethe gradientis zero for the fluid potential
(expressedaspressure,Pa):

2�3 �5476987� 3+: �;6 (2)

i. e. the sum of a term expressingthe gravitational
potentialandthe waterpressure� 6 . The symbol 4 6
= 1000 kgm< �

representsthe densityof water 8 =
9.82 ms< �

is the accelerationdue to gravity and � 3
is the elevation of the glacier substratumrelative to
sealevel. Waterflow in anisotropicbasallayerwould
moveperpendicularlyto theequipotentiallines.

Thelocationof thewaterdivideswaspredictedby
a theory of water-filled subglacialconduits(Shreve,
1972;Röthlisberger, 1972).Thebasalwaterpressure
wasassumedto be

� 6 �>=��;? (3)

where�;? = 4#?@8BA is the ice overburdenpressure,and= is aconstant,47? = 916kgm< �
representsthedensity

of ice and A is the thicknessof the glacier. This is
a first-orderapproximationof thewaterpressureand
doesnot describesmall-scalevariationsor fluctuati-
onswith thesupplyof meltwater.

In placeswherethewaterpressureis equalto the
atmosphericpressure(��6 = 0) locationof thewaterdi-
vide,canbeobtaineddirectly from elevationcontours
of the glacier bed, as if no glacier were present.
Atmosphericwater pressuremay occur in steeply-
sloping conduitsnearthe edgeof the glacier where
closuredueto theiceoverburdenpressurecannotkeep
upwith theenlargementdueto frictional melting(see

Hooke, 1984);thus,the waterdivideswould entirely
follow thebasaltopography.

Under thick ice we expect the water pressureto
be closeto the ice overburden,at leastcloseto the
waterdivideswherethe water is flowing slowly and
meltingof thesubglacialtunnelsby frictional heatis
negligible. Onthebasisof thepredictedpotential,

2�3
,

at theglacierbed,accordingto equations(2) and(3),
the Mýrdalsjökull ice cap is divided into threemain
drainagebasins(Figure11,Tables2 and3).

Table2. WaterdrainagebasinsonMýrdalsjökull.
Delineationof waterdrainagebasins– Vatnasvæðiá
Mýrdalsjökli

Outwashplain Area Volume Meanthickness
Jökulsandur Flatarmál Rúmmál Meðalþykkt

km0 km1 m
Sólheimasandur 108 20.3 189
Markarfljótsaurar 167 38.5 230
Mýrdalssandur 323 (79) (244)
Total 598 138 230

Table3. Waterdrainagebasinswithin thecalderarims–
VatnasvæðiinnanKötluöskjunnar

Outwashplain Area Volume Meanthickness
Jökulsandur Flatarmál Rúmmál Meðalþykkt

km0 km1 m
Sólheimasandur 19 7.7 401
Markarfljótsaurar 23 12.2 525
Mýrdalssandur 60 28 (467)
Total 102 48 470

Thepredictedwaterdrainagebasinsarelargerth-
anthey wouldbeif thesubglacialwaterpressurewere
atmospheric.The local gradientin the ice overburd-
en pressuredrives water out of the calderathrough
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the passesin the calderarim. Kötlujökull would col-
lect waterfrom the entireeasternpartof the caldera.
The watersheds,however, coincidewith the ice divi-
deson the sharpestrims of the calderaat Háabunga
andAustmannsbunga.Outsidethe calderathe water
divide betweenMýrdalssandurandMarkarfljótsaurar
liesdown thecentralpartof Sléttjökull.

M arkarfljó t

Sólheim asandur

M ýrdalssandur

0                   5                  10  km

Figure11.Estimatedwaterpressurepotential(
2�3

) at
the ice-bedinterface(kPa). Waterdividesareshown
asbluelines.Thelocationof icecauldronsaremarked
by red circlesandthe calderarim by a red hachured
line. – Mat á mættisemrekur vatn eftir jökulbotni.
Skipting Mýrdalsjökuls í nokkur helstu vatnasvæði.
Hringir sýnalegu sigkatlaá jarðhitasvæðumog slitr-
ótt lína afmarkaröskjubarmana.

Meltwater is known to have accumulatedin sub-
glacial lakes beneaththe cauldron west of Kötlu-
kollar and frequently drain in small jökulhlaups
under Kötlujökull. Frequentobservations of sulp-
huroussmellfrom Múlakvísl indicatesthatmeltwater
may continuouslydrain from geothermalareasinsi-
de the drainagebasin of Kötlujökull. The cauld-
rons east of Goðabunga drain to Fremri-Emstruá.
Continuoussmellof hydrogensulphidefrom Jökulsá
á Sólheimasandiindicates drainageof geothermal
fluid from beneathcauldronsat the saddlebetween
GoðabungaandHáabunga.

GEOTHERMAL AREAS,ERUPTION
SITESAND ROUTESOF

JÖKULHLAUPS

Geothermalactivity under Mýrdalsjökull is mani-
festedby several ice cauldronsin theglaciersurface.
The currentactivity is locatedjust insidethe caldera
rims, where faults allow rapid vertical transportof
geothermalfluid. Accurateand reliable descriptions
of eruptionsover the last four centuriesindicatethat
they have occurredboth on single vents and short
volcanicfissures.Accordingto ÞorsteinnMagnússon
atÞykkvabærin Álftaver(1626,Safntil SöguÍslands,
IV, p. 208) many small ventswereobserved eastof
themaincratersix daysafterthestartof theeruption.
Dueto meltingin theeasternpartof theicecapduring
the1721eruption,blackclif fs or a mountainbecame
visible thathadbeencoveredby theice for morethan
100years(p. 228).

In 1755,JónSigurðsson(1755,Safntil SöguÍs-
lands, IV, p. 236) reported two vents almost due
north from the farm Holt in Mýrdalur. He counted
up to five vents two months after the start of the
eruption.Threedistinct columnsof fire sideby side
weredepictedtowardstheendof theeruption(Eggert
Ólafsson,1772). Basedon this descriptionwe sug-
gest that this eruptiontook placeon a several kilo-
meterslong fissure trending east from Goðabunga
(Figure12). Thefissureextendedfar into thedraina-
ge basinof Kötlujökull andthereforemeltwaterwas
directedeastwardto Mýrdalssandur. Thiswasthelar-
gesteruptionof themillenniumin Mýrdalsjökullafter
the settlement,producing1.5 km

�
of tephra(Þórar-

insson,1975).The proximity of the eruptionsite to
Sólheimajökullmay have causedthe peculiarsurge-
like behavior of this glacier outlet. EggertÓlafsson
(1772)reportedthat “during the eruptionthe glacier
wentupanddown in anundulatingmotionandfinally
settledso puffed-upthat it becametwice ashigh as
before”. Moreover, theneighbouringEyjafjallajökull
“subsideddue to the eruptionso two ice free peaks
riseabovetheglacierwith ablackclif f betweenthem,
which nobodyhasseenasfar backaspeopleremem-
ber” (Ólafsson,1772).

Jón Austmann(1845, Safn til SöguÍslands, IV,
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p. 255 and 262) describedthe 1823 eruptionsite in
a detaileddiary from the district Álftaver (Figure1).
He also climbed Austmannsbunga from where he
portrayedthe eruptionsite at the northernslopesof
Háabunga.He describeda horseshoeshapedglacier
fissurewith aSW-NE directionclosestto Austmanns-
bungabut aSE-NWdirectioncloseto Háabunga.The
bearingfrom Vík was by the westernslopesof the
mountainHatta(p.268).Wesuggestthatthiseruption
mayhave takenplaceon the2-3 km long ridgestrik-
ing NNW from the easternrim of Háabunga(Figure
12).

In 1918,Jóhannsson(1919,p. 12 and47) viewed
two eruptionventsfrom thesouthbut thelocationwas
reportedon the northernslopesof Háabunga,1500
to 200m north of its highestcrest(Sveinsson,1919,
p. 15 and57). Rist (1967a),however, suggestedthat
the 1919 eruptionsite was farthernorth, wheretwo
cauldronssuddenlysubsidedin June1955about3 km
southwestof Kötlukollar (Figures3 and4), followed
by a jökulhlaup under Kötlujökull (Rist, 1967b).
Tryggvason(1960) presentedseismicdata support-
ing thehypothesisthatasmallsubglacialeruptionhad
takenplacein June1955wherethecauldronsformed.
Our radio echosoundingsshow a 60 m high mound
with a diameterof 300 m beneaththe southernmost
cauldron.The northerncauldronis situatedabove a
depressionin the basebetweentwo 100-150m high
mounds,thatmaybetheremnantsof a craterwith an
innerdiameterof 400-500m,or aridgeformedduring
aneruption.Theice thereis 400m thick.

Björnsson(1970)presentedbearingsof the 1918
eruptionsitetakenfrom acoastalvessellocatedto the
eastof theice capthatcombinedwith a bearingfrom
Vík gave a location slightly southof the cauldrons
(63/ 37’5”N, 19/ 3’W). Photographstaken by Kjart-
anGuðmundsson23.June1919on Háabungatoward
Kötlukollar (Þórarinsson,1959,p. 16, figure8) show
that the crater was neither situatedat this position
nor wherethecauldronssubsidedin 1955.Therefore,
we suggestthat the descriptionof Sveinsson(1919)
shouldbe taken literally andthat the positionof the
craterwasasshown in Figure12.

No observationslocatesitesof eruptionstrigger-
ing jökulhlaups draining toward Sólheimasandur.

During the 1860eruptiona small jökulhlaupdrained
this way (Hákonarson,1860)but themainflood went
down to Mýrdalssandur. Only oneeruptionsite was
reported.However, some melting must have taken
placein thewesternpartof thecaldera.
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Figure12.Likely locationof recenteruptionsin Mýr-
dalsjökull (1755,1823,1918,1955?A.D.). – Líkleg
leganýlegra gosstöðva(1755,1823,1918og 1955?).

Prehistoric eruptions have also drained down
Entujökull (Haraldsson,1981; Sigurðsson,1988).
Extensiveflooddeposits,foundbetweenÖldufell and
Kötlujökull, may alsobe producedby volcanicacti-
vity outsidethecaldera.In 934A.D. asubglacialpart
of theEldgjáfissureeruptedandjökulhlaupsdrained
down to Mælifellssandurandsouthof Öldufell to the
riverHólmsá(Larsen,2000).
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Our model predictionsof the delineationof the
waterdrainagebasinssuggestthat from anareaof 60
km

�
of thecalderafloor, meltwateris draineddown to

Mýrdalssandur, asdid 18 of 20 recordedjökulhlaups
in historical times; from about20 km

�
down to Sól-

heimasanduras did 2 of the jökulhlaups.The third
routedown Entujökull wastakenby the jökulhaupin
1600B.P. (Haraldsson,1981).

The location of the watershedpredictedby our
datamaychangeduringvolcaniceruptions.However,
if our calculationsapply for normal conditionsand
at the start of an eruptionwe considerit likely that
meltwater from the eruption site will continue to
drain throughpre-existing channels.After theerupti-
on breaks through the ice cover the basal water
pressurewill be determinedby the waterlevel at the
craterandtheenergyusedto transportthewaterdown
theglacier.

CONCLUSIONS
Wepresentthefirst mapsof Mýrdalsjökull thatdescri-
be with known accuracy the surface and bedrock
topography. The mapsprovide basicdatafor various
studiesin geology, glaciology and hydrology. They
describethe shapeof thesubglacialpartof the Katla
volcanicsystem,thegeometryof thecentralvolcano,
the location of recenteruptive sitesand their conn-
ection with structuresin the surroundinglandscape.
The calderaencirclesan areaof 100 km

�
, is 600 to

750 m deepandits highestrims reach1380m a.s.l.
Thenorthernpartof thecalderafloor is smootherand
lies deeperthan the southernpart, which in contrast
is characterizedby subglacialridgesand individual
mountsrising from ca.750to 1100m a.s.l.A row of
mountstrendingNNW, presumablyactive in recent
eruptions,lies 2 km within the easternrim of the
calderabeneath400m thick ice.

A numberof ridgesradiateout from the caldera,
however, none towards south.One ridge strikes W
towards the neighbouringvolcano Eyjafjallajökull,
and a secondridge strikes E from the easternrim
of the caldera.Ridgesalso radiatefrom the caldera
rim towards NW, N, and NE. A linear depression,
boundedby steepslopes,200-250m deepand1.5km
wide,strikesNE towardsthevolcanicfissureEldgjá.

Themapsdescribethegeometryof theicecapand
its flow andprovide datato evaluatethe drainageof
meltwaterfrom the ice capduringnormalconditions
andvolcaniceruptions.All but two of the 20 jökul-
hlaupsin historical timeshave taken a path through
a passin the calderarims southeastward, down to
Mýrdalssandur. An areaof 60 km

�
within thecaldera

drainsnow to Mýrdalssandur, and an areaof about
20 km

�
to the southwest,down to Sólheimasandur.

Two jökulhlaupsare known to have taken this rou-
te to the river Jökulsáá Sólheimasandiin historical
times.A third route,westward into Fremri Emstruá
andthe Markarfljót river, wastaken by a prehistoric
jökulhlaupin 1600B.P.

The mapsform the basisfor studiesof glacier-
volcano interactionsand provide a referencedatum
for monitoring temporal changesin the geometry
and flow of the glacier in responseto basalgeot-
hermalactivity as well as to climatological impact.
Presently, geothermalactivity is displayedby sever-
al small cauldronsin theglaciersurface,0.5-1km in
diameter. Meltwateraccumulatesbeneathtwo or three
of thesecauldronsandis frequentlydrainedin small
jökulhlaups.

Over thelast four centurieseruptionshave occur-
red on singleventsandvolcanicfissurestrendingE-
W andS-N. We suggestthat the 1755 eruption,the
largesteruptionin Mýrdalsjökull of the millennium,
took placeon a severalkilometerslong fissuretrend-
ing eastfrom Goðabunga.The fissureextendedfar
into the drainagebasinof Kötlujökull and therefore
meltwater was directedeastward to Mýrdalssandur.
We suggestthat the 1823eruptiontook placeon the
2-3km longridgestrikingNNW from theeasternrim
of Háabunga(Figure12), andthat the 1918eruption
sitewassituatedin thesamearea.
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ÁGRIP
Yfirborð og botn Mýrdalsjökuls: Kötluaskjan,
gosstöðvar og rennslisleiðir jökulhlaupa

Mýrdalsjökull er fjórði stærstijökull landsins,1300-
1500m hár, allsum 600km

�
aðflatarmáli(1. mynd).

Hannhylur einavirkustumegineldstöðlandsins,sem
gosiðhefur 20 sinnumfrá landnámstíð,svo að átján
sinnumhafa jökulhlaup fallið niður Mýrdalssandog
tvisvar til Sólheimasands.Fyrir 1600árumféll hlaup
norðvesturí Markarfljót.

Fyrstu kort af Mýrdalsjökli voru gerð af danska
herforingjaráðinu1904-1907(suðurhluta)og 1937-
1938 (meginjöklinum) í mælikvarða1:100.000.Þau
voru gerðeftir skámyndum,semteknarvoru úr flug-
vélumog var ekki ætlaðaðsýnanákvæmahæðheld-
ur lögunjökulyfirborðsins.Fyrstakortið semstuddist
við landmælingará sjálfum jöklinum vann Steinþór
Sigurðssonárið 1943.Næstukort voru gerðaf korta-
stofnunbandarískahersins,U.S.Army Map Service,
í mælikvarða1:50.000.Hæðarlínurvið jökulsporðinn
voru fundnaraf loftmyndum frá 1945-46en ofar á
jöklinum voru þæreinsog á kortum Dananna.Þessi
kort sýnduaðaldrættií lögun jökulsins,skriðjöklaog
dældí miðjum jökli semafmarkaðistaf Háubunguog
Goðabungu.Reyndarlýsti kort SteinþórsSigurðsonar
bestskörpumbrúnumbungnanna.

Könnuná þykkt Mýrdalsjökulsog landslagiund-
ir honumhófst 1955meðjarðsveiflumælingum,sem
sýndu300-400m þykkanís í 9 punktumá hájöklin-
um. Árið 1977var 500-600m ísþykkt mældmeðís-
sjáí nokkrumsniðumá sömuslóðum.Staðfestuallar
þessarmælingarhugmyndirmannaum aðaskjaværi
undir jöklinum.

Kort af yfirborði og jökulbotni. Vorið 1991var
gerðurleiðanguráMýrdalsjökultil þessaðkortleggja
yfirborðogbotnhanssvo ogrennslisleiðiríssogvatns
niður að jökulsporði og jökulám. Mikilvægur þáttur
í þessuverki var könnuná eldstöðvumundir jöklin-
um og mat á því hvert jökulhlaupgetafallið við gos
undir honum.Hæðjökulyfirborðsinsvar mældmeð
nákvæmumlofthæðarmælingumog þykkt hansmeð
íssjá(2. og 3. mynd).

Fyrstukort af Mýrdalsjökli semlýsaaf nákvæmni
yfirborði (4. mynd) og botni (5. mynd) hanssýna
að undir sunnanverðumjöklinum er mikil megineld-

stöð með hringlagagrunnfleti. Eldstöðin 30-35 km
að þvermáli í 200 m hæðog rís upp í 1300-1380m
hæð.Bogadregnir hryggir við Háubungu,Goðabungu
og milli Entu og jökulskersinsAustmannsbungu (3.
mynd) umlykja 650-750 m djúpa öskju megineld-
stöðvarinnar, semnærniður í um 650 m hæð.Innan
sporöskjulagabarmannaerum100km

�
svæðimeð14

km langás,í stefnuSA til NV og 9 km skammás,frá
SV til NA. Munur á landslagiá öskjubotninumsitt-
hvoru megin við langásinngæti endurspeglað fram-
leiðslugosefnaeftir aðeldstöðinhuldistís.Í norðaust-
urhlutaöskjunnarer 25 km

�
flötur neðanvið 800 m

og botninner lægriog flatari ení suðvesturhlutanum.
Þóer röð NNV-lægratindasemgætuverið gígar, um
2 km innanvið austurbrúnöskjunnar. Í hinumóslétta
oghálendarisuðvesturhlutaeruhryggirogstakirtind-
ar semná yfir 1100 m hæðen dældir umhverfis þá
ná niður fyrir 750m. Um 3 km langurhryggurligg-
ur til NNV frá austurhlutaHáubunguog 5 km langur
hryggurliggur austurfrá Goðabungu.Um 3 km norð-
anvið Háubunguerstakurhryggurí stefnuA-V sam-
síðaöskjubörmunum.

Nokkur jökulsorfin skörð eru í öskjubörmunum.
Um þaugætufallið jökulhlaupfrá lónum á jarðhita-
svæðumog við gos undir jöklinum. Lægstaskarðið
er í um 740 m hæðmilli Háubungu og Kötlukolla
og snýr suðausturað Kötlujökli. Þótt hæðannarra
skarðahafi ekki verið könnuðnákvæmlega má ætla
að Sólheimajökullfalli um 1050 m hátt skarðmilli
HáubunguogGoðabunguoghæðskarðsvið Entujök-
ull séum 1100m. Einnig er skarðað Sandfellsjökli.
Norðaustanvið Austmannsbunguer 200-250m djúpt
og 1.5 km breitt V-lagagljúfur, á sprungusveim sem
teygist frá Kötluöskjunni norðausturað Eldgjá. Það
gætiupprunalega hafa orðið til við jarðskorpuhreyf-
ingarensíðanrofist af vatni og ís,m.a.árið 934þeg-
ar gausí þeim hluta Eldgjársprungunnarsemer hul-
in jökli og jökulhlaup féll niður á Mælifellssandog
sunnanvið Öldufell í Hólmsá.Önnurgosutanöskj-
unnarhafa einnig hafa valdið miklum jökulhlaupum
oggætumikil hlaupsetmilli ÖldufellsogKötlujökuls
vitnaðum það.

Undir hinum djúpa og rofna Sólheimajökli nær
botn50 m niður fyrir sjávarmál,eða100m lægraen
landhæðvið jökulsporðinnog lægstalandsemmælst
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hefurundirMýrdalsjökli. BotnundirKötlujökli hefur
hinsvegarekki ennveriðmældur.

Ísstraumar. Þykkasturer Mýrdalsjökull um 740
m í nyrðri hluta öskjunnarþar sem12 km

�
svæðier

þakiðmeiraen600m þykkumís (8. mynd).Utanvið
öskjunaer jökullinn mestum450m þykkur, yfir geil í
framhaldiEldgjárinnar.Á öskjubörmumHáabunguog
Goðabunguer jökullinn 150 to 200 m þykkur. Meg-
inhluti Sléttjökulser 200-300m þykkur einsog Sól-
heimajökull.Um 20%af botniMýrdalsjökulsog55%
af yfirborði hanseruyfir 1000m (9. mynd).Heildar-
rúmmálMýrdalsjökulserum140km

�
ogmeðalþykkt

230m.
Meginísaskilliggja á börmumöskjunnaraðsunn-

an,vestanog austan(10.mynd).Kötlujökull flytur ís
frá meginhlutaöskunnar, allt frá ísaskilumvið Entu-
jökul. Sólheimajökuller allt að500-600m þykkur ís
þar semhannteygist 1-2 km inn fyrir rima öskjunn-
ar á söðlinummilli Háubunguog Goðabungu.Sand-
fellsjökull flytur ís frá norðausturhlutaöskjunnarog
Kötlukollar skilja hannfrá Kötlujökli. Sléttjökull og
Botnjökull skríðaniður norðurhlíðmegineldstöðvar-
innarenflytja ekki ísúr öskjunni.

Vatnasvæði,sigkatlar og jarðhitasvæði. Mýr-
dalsjökull veitir stöðugtvatni í margar ár en einnig
safnastbræðsluvatn undir sigkatlaá jarðhitasvæðum
og hleypur þaðaní smáskvettum.Á yfirborðskortinu
frá 1991mátti greina12 sigkatla,semhöfðumyndast
vegnajarðhitaundir jöklinum, 20 til 50 m djúpaog
500 til 1000m að þvermáli (4. mynd). Af botnkort-
inu séstaðjarðhitavirknin errétt innanvið öskjubarm-
anaþarsembræðsluvatnnæraðhripaniður lóðréttar
sprungurí berginu.Stöðugbrennisteinslyktaf Jökulsá
á Sólheimasandibendir til sírennslisundansigkatli
á söðlinummilli Goðabunguog Háubungu(sjásafn-
svæðiá 10. mynd,2 km

�
). Í Fremri-Emstruáhleypur

hinsvegarfrásigkötlumaustaní Goðabunguogundan
þremurkötlum vestanvið Kötlukolla komasmáhlaup
í Múlakvísl og Leirá. Vatn virðist ekki safnastfyrir
í öskjubotninumheldurrennaþaðansuðausturniður
Kötlujökul.

Vatnaskilvið jökulbotn eru dregin upp frá vatna-
skilum við jökuljaðarinnog umlykja þausvæðiðsem
veitir vatniaðeinstökumjökulám(11.mynd,2. og 3.
tafla).Við matá leguþeirravarreiknaðmeðaðvatns-

þrýstingurvið jökulbotn væri jafn ísfargi. Þrjú meg-
invatnasviðeru innan öskjunnar:að Kötlujökli (60
km

�
), Entujökli (20km

�
) og Sólheimajökli(20km

�
).

Sé litið á allan jökulinn fellur vatn af um 310 km
�

svæðitil Mýrdalsjökuls,110km
�

svæðitil Sólheima-
ogSkógasandsog 170km

�
aðMarkarfljóti.

Gosstöðvar. Öll gossemlýsingareru til um hafa
orðið í austurhlutaöskjunnarog jökulhlaupfallið nið-
ur áMýrdalssand(árin1625,1660,1721,1755,1860,
1918).Frásagnirbendatil þessað gosinhafi orðið á
einstökumgosopumog sprungum.Árið 1625 færð-
ustgosopintil austursfrá megingígnummeðaná gosi
stóð(ÞorsteinnMagnússon(1626,p. 208). Við gos-
ið 1721lækkaðijökullinn svo vegnabráðnunaraðís-
lausklettur kom í ljós, semhafði verið hulinn jökli í
meiraen 100 ár (handrit í Safni til SöguÍslands,p.
228;EggertÓlafsson,1772).

Árið 1755 kom gos fyrst upp á tveimur stöðum
og var annarí norðri frá Holti í Mýrdal (1. mynd),
entveimurmánuðumeftir upphafgossinssáustfimm
gígar(JónSigurðsson,1755,p. 236;EggertÓlafsson,
1772).Af þessumáætlaaðgosiðhafiásprunguinnan
öskjunnar, semteygði sig að vesturbrúnhennar. Hér
er þeirri tilgátu varpaðfram að sprunganhafi náðað
hryggnumausturúr Goðabungu,envið upphafgoss-
ins hafi vatnsrásopnastausturað Kötlujökli svo að
hlaupiðhafi farið þá leið (12. mynd).Gosstöðvar ná-
lægtupptökumSólheimajökulsgætuhins vegarhafa
valdið auknumvatnsagaundir honumog hleypt hon-
um fram, því að „meðaná gosinustóðgekk jökull-
inn líkt og í bylgjum, hækkaðiýmist eðalækkaðiog
að lokum belgdisthannsvo uppaðhanner nú helm-
ingi hærrienáður“(EggertÓlafsson,1772).Við gos-
ið hitnaði einnig undir Eyjafjallajökli svo að íslaus-
ir tindar risu upp úr jöklinum og svartir klettar sáust
milli þeirra.Gosið1755er talið stærstallra frá Kötlu
frá því land byggðist.Upp komu 1.5 km

�
af gjósku

(SigurðurÞórarinsson,1975).
Árið 1823 lýsti JónAustmann,(1845,p. 255 og

262) gosstöðvumí suðaustanverðri öskjunni, norð-
austaní slakkafrá hæstubrún jökulsins (Háubungu,
innskot höf.).Þettagosgætihafaorðiðá2-3km löng-
umhryggNNV frá austurbrúnHáubungu(12.mynd).

Af lýsinguGíslaSveinssonar(1918)og Guðgeirs
Jóhannssonar(1919)máætlaaðgosið1918hafikom-
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ið uppásvipuðumstaðog1823.SigurjónRist(1967a)
varpaði þó fram þeirri hugmynd að gosstöðvarnar
hefðuverið munnorðar, þarsemmiðketillinn er suð-
vestanvið Kötlukolla (3. og 4. mynd). Ljósmyndir
KjartansGuðmundssonar, teknarfrá Háubungu,sýna
hinsvegaraðgígurinnvar ekki þarsemkatlarnir eru
nú og því er hér lagt til að treystalýsingumGíslaog
Guðgeirs,sjá12.mynd.Hinsvegargætilítið goshafa
orðið í júní 1955 þar sem sigkatlarir eru. Þá hljóp
skyndilega undan tveimur syðstukötlunum (Sigur-
jón Rist, 1967b)og EysteinnTryggvason(1960)setti
fram jarðskjálftagögnsemstudduþá tilgátu. Á þess-
um slóðumer 400m þykkur ís og undir miðkatlinum
er 150m djúp kvosenum 60 m hárhóll undir syðsta
katlinum.

Við gosið1860varekki getiðumfleiri eneinngíg.
Lítið hlaup kom þó undanSólheimajökli (Magnús
Hákonarson,1860),svo aðeinhverbráðnunvarðvest-
arlega í eldstöðinni, þótt meginflóðið félli niður á
Mýrdalssand.

Lokaorð. Kortin af yfirborði og botni Mýrdals-
jökuls eru grunnur að margs konar rannsóknumí
jarðfræði, jöklafræði og vatnafræði. Auk þess að
lýsa flæði jökulsins nýtastþau til viðmiðunará við-
brögðum hans við eldvirkni, jarðhita við botn og
loftslagsbreytingum. Legavatnaskilaundir Mýrdals-
jökli er metin af núverandilögun jökulsins.Þarsem
líklegt er að við upphafgosshaldi bræðsluvatn frá
gosstöðvumáfram að rennaum rásir semfyrir eru
gætimatánúverandileguvatnaskilanýstvið spárum
hvert jökulhlaupfalli, bendijarðhræringartil þessað
gosséaðbrjótastuppundir jöklinum.
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