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2. Inngangur
Naudsynlegt er a0 gera samantekt a jardfreediheimildum um Skaftafellspjodgaro til ad geta:

- lagt mat & verndargildi dkvedinna jardminja

- veitt nemendum og frediménnum sem vilja leggja stund a jardfraedirannsoknir innan
pjodgardsins naudsynlegar upplysingar.

Unnio er ad gerd verndaracetlunar fyrir Skaftafellspjoogard. Til ad geta lagt mat d verndargildi
jarominja a svedinu, purfa vissar grunnupplysingar ad vera til stadar. Naudsynlegt er ad taka saman
yfirlit um jarominjar i pjoogardinum, kortleggja pcer og lysa peim med tilliti til verndunar.

A hverju dri koma inlendir og erlendir nemendur og fredimenn i pjédgardinn til ad gera rannséknir G
jardfreedi hans. Oft vita peir ekki nakvemlega hvad hefur verio rannsakad aour og komio hefur fyrir
ad peir stundudu rannsoknir a fyrirbcerum sem hofou verio itarlega kénnud aour. Par ad auki er brynt
ad starfsmenn pjoogardsins hafi gott yfirlit yfir peer rannsoknir sem hafa verio gerdar til ad geta bent
freedimonum eda nemendum da pau sveedi eda jardfreedifyrirbeeri sem parfnast frekari athugunar.

Sott var um styrk ur Kviskerjasjooi til ad kortleggja jardminjar i Skaftafellspjodgardi og uthlutadi
sjodurinn 500.000 kronur 1 petta verkefni.

Vorid 2006 héldu Ragnar Frank Kristjansson og skyrsluhéfundur fund med jardfredingunum Helga
Bjornssyni, Helga Torfasyni og Finni Palssyni i Oskju, nattarufraeedahtisi Haskola fslands til ad reda
verkefnid. Einnig var raett vid Pal Imsland. Nidurstada ur fundunum var ad upphafleg aztlun um ad
kortleggja jardminjar i pjodgardinum veri of dyr i framkvaemd og of timafrek. Pess 1 stad var dkvedid
a0 gera itarlega samantekt & ritudum heimildum um jardfredi i Austur-Skaftafellssysla, an pess ad
birta nidurstodurnar i kortaformi.

borvardur Arnason, forstodumadur Haskoélaseturs 4 Hofn lagdi til ad forritid EndNote yrdi notad til ad
safna og flokka heimildirnar. Starfsmadur hans, Hrafnhildur Hannesdottir 1ét hofund pessarar skyrslu
hafa par heimildir 1 té sem hin hafoi pegar tekid saman um jardfredi Vatnajokuls.

Vio sofnun 4 heimildum var 16gd adaldhersla & Austur-Skaftafellssyslu, p.e.a.s. svadid fra
Skeidararjokli austur i Lon og voru teknar saman heimildir um badi jadarsvaedi Vatnajokuls og sjalft
jokulhvelio. Stefnt var ad pvi ad gera samantektina & heimildum um petta svaedi nokkurn veginn
temandi. Einnig voru teknar saman heimildir um 6nnur jadarsveedi hringinn i kringum Vatnajokul en
er su samantekt ekki eins yfirgripsmikil og samantektin fyrir Austur-Skaftafellssyslu.

Ekki voru einungis skradar heimildir um jardfraedi ut af fyrir sig; einnig var safnad heimildum um
byggdasogu, samgoéngur, ferdalog, grodur og dyralif, asamt ferdabokum, ferdahandbokum,
ljosmyndabékum og sliku, sem innihalda oftar en ekki landslagslysingar og tilvitnanir i
jarofredifyrirbeeri.

Forritid EndNote bydur upp & pann moguleika ad flokka heimildir eftir lykilordum. Naudsynlegt er ad
vanda sig vel pegar lykilord eru skrad. Vid skraningu a heimildum er greinin sjalf oft ekki fyrir hendi,
adeins titill hennar. En titill 4 grein lysir innihaldi greinarinnar ekki alltaf nogu vel, sem hefur i for
med sér ad lykilordin eru i sumum tilfellum illa valin. Stundum er 6gerlegt ad nota akvedin lykilord til
ad leita ad heimildum i safninu. Pegar lykilordio “Skaftafell” er til demis slegid inn, birtast ekki
einungis heimildir um svadid “Skaftafell”, heldur einnig heimildir um “Skaftafellssyslu” almennt;
pegar lykilordid “Hola” er slegid inn, birtast einnig greinar sem “Nicholas” hefur samid, og svo
framvegis.



Stundum m4 finna samantekt (abstract) 4 dkvedinni grein & veraldarvefnum. Haegt er ad vista slikar
samantektir i Endnote og birtast par skalettradar pegar heimildirnar eru prentadar. Samantektir eru
oftast & ensku og hafa par ekki verid pyddar. Forritid EndNote bydur einnig upp 4 pann moguleika ad
vista pdf-skjol og myndir. I sumum tilfellum er haegt ad finna greinar i pdf-formi a veraldarvefnum og
er pa hagt ad vista slik skjol i EndNote.

J
: &
Birtist pa tdknid /\‘ ef um pdf-skjal er ad reda, og ef um mynd eda kort er ad reda.

Teknar voru saman alls 1764 heimildir. I skyrslunni sem hér liggur fyrir hafa heimildirnar verid
flokkadar eftir sveedum. Sumar heimildir fjalla um fleiri en eitt svedi og koma pvi oftar en einu sinni
fyrir. Sumar heimildir eru ekki tengdar dkvednu svedi en frekar dkvednu jarofraedifyrirberi, eins og
“jokulhlaupi ur pverdal”, “eldgos undir jokli”, “Oskulogum” , “mottulstrok” eda “landslagi undir
jokli”. Slikar heimildir birtast ekki pegar leitad er ad heimildum um 4kvedin svadi. bPess vegna var
akvedid ad flokka heimildirnar baedi eftir akvednum svaedum og eftir akvednum efnisordum. Skyrslan

sem hér liggur fyrir samanstendur ur premur hlutum:

I: Yfirlit yfir jardfredirannsoéknir sem hafa verid gerdar i Austur-Skaftafellssyslu. Upplysingar um
rannsoknir sem hafa verid gerdar 4 dkvednum svaedum hafa verid settar inn 4 kort og loftmyndir af
vidkomandi svedum. Hver jokull er tekinn fyrir einn og sér; byrjad er & Skeidararjokli og svo er farid
austur med Vatnajokli ad Eystrahorni. [ lokin er gefid yfirlit um jardfreedirannsoknir sem varda
Sudausturland 1 heild sinni (3. kafli).

II: Samantekt 4 heimildum um jar0freedi Austur-Skaftafellssyslu og annarra sveda vid jadar
Vatnajokuls, sem synir heimildirnar flokkadar eftir landssvedum. Byrjad er & Skeidararjokli og svo er
farid rangselis 1 kringum Vatnajokul, pangad til komid er ad Vestur-Skaftafellssyslu. Ad lokum er
sjalfur Vatnajokull tekinn fyrir (4. kafli).

III: Samantekt 4 heimildum um jarofredi Austur-Skaftafellssyslu og annarra svada vid jadar
Vatnajokuls, sem  synir  heimildirnar  flokkadar  eftir  efnisordum (5.  kafli).
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I: yfirlit yfir jardfredirannséknir i Austur-Skaftafellssyslu
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3. Yfirlit yfir jarofraedirannsoéknir i Austur-Skaftafellssyslu

3.1 Vatnajokull: rannséknir a jé6kulhettunni

W\ :
Tungnatells¥ey t ‘fu"‘":’ & \ ]
“5% Jokul 62*} . ;‘jga}amng‘:':‘:;i;g% 7.__;. ‘;ﬁ:{\g%\\%\‘)a
ALy oo AP g

—- Conlact — Dotted where concesles
JBkull colandic word for glacier
\

7 ‘Myraals|Gkull

Lengi hafa verid stundadar reglubundnar rannsoknir 4 Vatnajokli. Joklarannsoknafélagid (JORFI), sem
var stofnad arid 1950 hefur stadid fyrir fjolmoérgum rannsoknarferdum & jokulinn og rekur nokkra
skala a jokulhettunni. Einnig hafa fjolmargir erlendir visindamenn, einkum Bretar, skipulagt
rannsOknarleidangra og sinnt rannsdknarstorfum 4 Vatnajokli. Erfitt er ad gera temandi lista yfir peer
rannsoknir sem hafa verid gerdar a Vatnajokli 1 gegnum tidina en hér fylgir listi yfir pau
rannsoOknarsvid sem hafa fengid mesta athygli visindamanna:

1-
2-

12

jokulspordabreytingar, melingar a legu jokulsporda, sidan 1932

bylgjuvixlmzelingar Gr gervitunglum (SAR) eru notadar til ad meta stero jokla og

umfang joklabreytinga undanfarin 300 ar; SAR-mlingar eru einnig notadir til ad gera

kort af priviori hreyfingu jokla (sja mynd 1)
FERAN & A . T ¥ i i ¥ ER

Look Direction

Mynd 1: Bylgjuvixlmynd sem synir gosstédina i Gjalp 1996 (C-D), Grimsvétn (G),
Haaabunga (H) og Skaftarkatlar (S); Myndin synir stoduna 1.-2. januar 1997 (tr:
Bjornsson 2001, bls, 63).



3-
4-
5.
6-
7-

9-
10-

13

eldgos undir jokli, samspil eldgosa og jokla

melingar 4 vatnshad og joklabuskap Grimsvatnasvadis sidan 1953

jaroskjalftamzelingar

vedurathuganir

tengsl vedurpatta eins og solgeislunar, loftraka, lofthita og vindhrada vio leysingu a
yfirboroi jokuls

joklabuskapur (dkoma, leysing), sja mynd 2.

Mynd 2: Joklabuskapur Vatnajokuls 1998-1999 . Afkoma er maeld
sem pykkt i metra vatns(igildis) . Bw = vetrarafkoma; Bs =
sumarafkoma; Bn = afkoma jokularsins

vatnafrzedi
hvernig jokullinn bregst vio loftslagsbreytingum



11-  kortlagning a yfirbordi og botni jokla med issjarmelingu

joklinum (sja mynd 3)

m, sidan 1976; landslag undir
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Mynd 3: Landslag undir Vatnajokli samkvaemt issjarmaelingum
(http://www.i.is/~mmh/gos/images/grunur.jpg)

12-
eystra gosbeltinu til a0 kanna byggingu eldstodvanna (sja mynd 4)

pyngdarmeaelingar; sidan 1988 hafa fario fram pyngdarmelingar 4 megineldstoovum

iy

T T T T T
ATAW AT {72 ATAHW A7

24 20 46 42 8 4 0 4 & 412 16 20 2
% Vp change, rel. to minimum 10 mode |

Mynd 4: Bygging eldstoovar i Grimsvotnum & mismunandi dypi samkvaemt pyngdarmzlingum (Alfaro

et al. 2007).
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13-
14-

15-
16-

17-
18-
19-
20-
21-
22-
23-
24-

djupborun; rannsoknir 4 6skulogum i iskjornum

jokulhlaup, ahrif jarohita a jokla og myndun lona undir joklum (sérstaklega Grimsvotn
og Skaftarkatlar); baoi jokulhlaup tengd eldvirkni og jokulhlaup ur jokulstifludum
pverdolum. Meo kortlagningu a pykkt jokla og landslagi undir peim ma rekja feril vatns i
jokulhlaupum. Slikar rannsoknar hafa mikid gildi fyrir almannavarnir og
mannvirkjagero i nagrenni jokla

framhlaup skriojokla

jokulminjar vio sporda skridjokla sem teygja sig niour fra Vatnajokli; baoi jokulminjar
sem tengjast jokulhlaupum og jokulminjar sem tengjast framhlaupi, framskrioi og hopi
skriojokla

myndun jadarlona

mottulstrokur undir nordvesturhluta Vatnajokuls; heitur reitur (sja mynd 5)

landrek

landris 4 jadarsvedum Vatnajokuls i kjolfar bradnunar jokulsins

joklunarsaga

eldstoovakerfi undir Vatnajokli og vio jadar hans

gréoourframvinda, fugla- og skordyralif a jokulskerjum

sérstzed lifkerfi i jarohitasvaedum

JORFI gaf arid 2000 Gt skyrslu, “Vatnajokull. Rannsoknir, ferdalog og skipulag” i tengslum vid
fyrirhugada stofnun Vatnajokulspjodgards. I pessari skyrslu ma finna ahugaverdar upplysingar um
starfsemi JORFI og rannsoknir sem félagid hefur stadid fyrir (Gudmundsson 2000). Einnig ma finna
gagnlegar upplysingar um rannsOknir 4 Vatnajokli 4 heimasidu Helga Bjornssonar:
http://www.hi.is/page/helgib

ehydration of resicue:
Oincreasing wscosity

Mynd 5: Méttulstrékur undir nordvestanveroum Vatnajokli og rekbelti (Tronnes
2004).
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3.2 Skeidararjokull, Skeidararsandur, Skeidara

Skeidararjokull, Skeidararsandur, Skeidara

Hlaup ur Graenaldni I8 ! |
>\ Jokulhlaup: -upptok og framvinda
\f -rennslisleidir
o
e )
\\'ﬂ S ™ andslag undir jokiinum |es =l
2 «% Joklabuskapur =, ;
y 5]
‘C J ] |¥?{J =
= 3 Framhlaup: -rennslisleidir L e
Ry ) 7 e
?.«41 i, Skeioararjokull
\_\Jﬁs : Hilujakull =T
=4 Framhlaup:  -landmétun SEh
— :
AN @%}V {% W
| L = Jokulhlaup: -landmétun '
L LJ {’r& “ﬁm\fﬁ T \ T
i = Gigjukvisl: -breyting a farvegi Aurburdur i hlaupvatni
= e / -setlaga- og bergfraedirannsoknir Efnasamsetning uppleysts efnis
= o =
: ! Breytingar a legu strandlinu
e LA AN

Skeidararjokull og Skeidararsandur hafa verid vidfangsefni gridarlega margra og umfangsmikilla
rannsokna, sérstaklega eftir ad eldgosid 1 Gjalp arid 1996 og jokulhlaupid i Skeidard sem fylgdi i
kjolfar pess hafa sett svedid & heimskortid. Rannsoknir hafa adallega beinst ad tvenns konar
storvidburdum sem hafa att sér stad med reglulegu millibili i gegnum tidina, jokulhlaupum og
framhlaupi jokulsins.
Jokulhlaup undan Skeidararjokli - '
geta komid til med tvennum il Qﬁl{gfL_éNDVm_
hatti, annars vegar stiflar s m%ﬁl ; Eridon o
Skeidararjokul fyrir pverdal vid : Sl D )
Granafjall og myndast par 16n ——gree g S R
, g S ov o Subgai
(Graenalon) sem hleypur P —— vateroourse
reglulega, pegar vatnid i l6ninu
hefur nad akvedinni had. Hins
vegar valda jardhiti og eldgos i
m.a. Grimsvotnum og
Bardarbungu reglulega
jokulhlaupum i Skeidara. Mynd 6: Rennslisleidir hlaupvatns ur Grimsvétnum (Gislason 2002)
Skeidararjokull er svokalladur
framhlaupsjokull, sem skridur reglulega fram um langar leidir. Sem deemi mé nefna ad Skeidararjokull
hljop fram um meira en 1 kilémeter arid 1991.

bty W 1w

i
T3

Adallega hefur verid rannsékud upptok og framvindu jokulhlaupa Ur jadarloni (Granaloni) og
hahitasvedum (m.a. Grimsvétnum), rennslisleidir hlaupvatns i, undir og a yfirbordi jokuls (sja mynd
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6), efnasamsetningu aurburdar i hlaupvatni, rof og landmoétun af véldum jokulhlaupa, framhlaup
Skeidararjokuls og landmotun a jadarsveedi jokulsins i kjolfar pess, hop og framskrid Skeidararjokuls i
gegnum aldirnar, joklabuskapur og landslag undir joklinum.

Sérstaklega Bretar hafa verid duglegir a0 rannsaka Skeidararjokul og Skeidararsand. Doktorsnemar fra
Héskolanum i Newcastle upon Tyne, i1 Staffordshire og Keele hafa undir handleidslu Dr. Andy Russell
og Dr. Fiona Tweed og med adst6d sjalfbodalida & vegum Earthwatch-samtakanna rannsakad
jokulhlaup og ahrif peirra & métun landslags vid jokuljadarinn, sem og framhlaup jokulsins.

Polskir visindamenn (P. Molewski, L Andzejewski og E Wisniewski) fra haskélanum i Torun hafa
rannsakad landmotun vid jadar Skeidararjokuls og annarra islenskra skridjokla a arunum 1993, 1995
og 1996.

JORFI og visindamenn 4 vegum Orkustofnunar (m.a. Oddur Sigurdsson, Ingibjérg Kaldal) og
jardvisindastofnunar Haskola Islands (m.a. Helgi Bjornsson, Finnur Péalsson, Sverrir Gudmundsson,
Freysteinn Sigmundsson og Magnis Tumi Gudmundsson) hafa lagt dherslu 4 ad rannsaka joklabuskap,
utbreidslu jokulsins, eldgos undir jokli og landslagid undir joklinum

Reglulega hafa verid birtar nidurstéour ur jokulspordamalingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-20006).

Stutt yfirlit yfir helstu rannsoknir sem tengjast Skeioardarjokli, Skeioardrsandi og Skeidara:

Jokulhlaup ur hahitasvedum:

-upptok og framvinda jokulhlaupa

-Rennslisleidir vatns, badi 1, undir og 4 yfirbordi jokuls & medan 4 jokulhlaupi stendur
-Utbreidsla, rennsli, aurburdur, uppleyst efni i hlaupvatni Skeidarar og jardhitasvadis; mealing
rennslis med geislavirku jooi

-uppruni aurburdar i hlaupvatni Skeidarar og dreifing pess um hafid

-Efnasamsetning uppleysts efnis i hlaupvatni

-Setflutningar og rof vid fl6d

-edjustraumasetmyndun i landgrunnsbrekkunni af voldum jokulhlaupa

-Setmyndun 1 joklinum 4 medan jokulhlaup varir

-Rof undir jokli af voldum jokulhlaupa

Jokulhlaup ur jadarloni:
-Rennslisleidir hlaupvatns ur Graenaloni

Framhlaup Skeidararjokuls:

-Rennslisleidir vatns & medan jokullinn hleypur fram

-pversnid 1 gegnum setldg vid jokuljadarinn sem hafa myndast vid framhlaup og hop jokulsins og
tulkun peirra setlaga

-métun landslags vid spord framhlaupsjokuls: setmyndun, jokulgardar, jokulkambar (kame)
-hlaup sem tengjast framhlaupi jokuls og ahrif peirra & métun landslags vid jokulspordinn

Heettan sem stafar af jokulhlaupum:
-afleidingar eldgosa og jokulhlaupa fyrir vega-/braargerd
-viobrégd vid haettunni

Landmétun i kjolfar jokulhlaupa:

-rof og landmotun & jadarsvadi jokulsins i kjolfar jokulhlaupa
-Ummerki eftir isjaka i sandinum
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-Setlaga- og kornasterdagreining og bergflokkun til ad utskyra minna strandrof & Breidamerkursandi
eftir Skeidararhlaup 96

-setlaga- og bergfraedirannsoknir vio Gigjukvisl

-breytingar & farvegi Gigjukvislar i kjolfar Skeidararhlaups 96

-breytingar 4 legu strandlinu i kjolfar Skeidararhlaups 96

-Samanburdur a aurburdi i Skeidararhlaupum 1972 og 1976

-Efnasamsetning aurburdar i jokulhlaupum 1972 og 1976
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Mynd 7: Kort af Skeidararjokli: rennslisleidir hlaupvatns, jokulkembar

(dokkt), jokulker (doppétt); Mynd fengid ir Russell (2001). Mynd 8: Landmotunarkort fyrir svadid i
kringum Gigjukvisl (Molewski 2005)

Landmdétun almennt:

-Landmotunarkort (sja myndir 7 og 8)

-Myndun jokulkera

-Myndun malarasa

-efnavedrun setlaga a Skeidararsandi

-konnun 4 pykkt setlaga & Skeidararsandi meo skjalftamalingum

-kénnun 4 tilvist grafins iss 1 aur vid jokulspordinn med vidnamsmalingum

Vatnafraeoi (Skeidararsandur)
-Efnasamsetning og rennslisleidir grunnvatns & Skeidararsandi

Setmyndun i og undir joklinum, jokulrof:
-Undirkalt vatn og ismyndun undir spordum skridjokla, setmyndun tr undirkeldu vatni

Joklabuskapur:

-Voktun og kortlagning 4 joklabuskap med landupplysingakerfi (LUK), fjarkonnun og GPS
(akomusvae0i, jafnvagislina, leysingasvadi, skridhradi, yfirbord jokulsins, mat & rtammal issins)

- isfleedi og breytingar 4 yfirbordi jokuls nalaegt gossvaedinu

Sogulegt yfirlit:

-hopunarsaga Skeidararjokuls

-saga jokulhlaupa/eldgosa

-lysing & Skeidararhlaupum 1939, 1954, 1972, 1976, 1996 og 1998
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Loftslagsbreytingar:
-mo6myri undan Skeidararjokli

Aldursgreining jokulminja:
-aldursgreining jokulminja m.a med fléttum og geislakolsadferd

Landslag undir joklinum:
-Ko6nnun 4 landslaginu undir joklinum med pyngdarmalingum og rafsegulmalingum
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3.3 Oraefi, Orsefasveit; ekki skilgreint néanar

Eldgos i Orafajokli og jokulhlaup i kjolfar pess hafa sett mark sitt 4 landslag og byggdapréun i
Orzfasveit. Eftir ad landid var numid hefur Orafajokull gosid tvisvar, fyrst 4rid 1362 og svo aftur
1727. Osku- og vikurfallid d4samt jokulhlaupi i kjdlfar gossins 1362 eydilogdu alla byggd i Orafasveit.
Pad kemur pvi ekki 4 6vart ad flestar rannsoknir sem hafa verid gerdar i Orefum hafa beinst ad

Orzfajokli.

Tveir fradimenn, Tore Prestvik og Hjalti J. Gudmundsson hafa rannsakad jardfredi Orafasveitar
itarlega. Prestvik hefur 4 timabilinu 1976-1985 rannsakad bergfredi gosbergs fra kvarter-timabilinu i
Orzfum og Gudmundsson hefur 4rid 1998 unnid doktorsritgerd vid haskélann i Edinburgh um
joklabreytingar 4 Holésen (nutima) og proad dskulagatimatal fyrir Orafasveit. Annar doktorsnemi fra
sama haskoéla, R.G. Bingham, hefur 4rid 1998 rannsakad jokulhlaup i Orafum.

Eins og sja ma 4 mynd 9 var blomleg byggd i Orafasveit (pa kollud Litlahérad eda “hérad milli
sanda”) adur en Orazfajokull gaus 1362. Sigurdur Porarinsson og Flosi Bjornsson 4 Kviskerjum hafa
skrifad greinar um Orzfajokulsgos og ahrif peirra 4 byggd 1 “sveitina milli sanda”.

#J ’ thlahéra6 é 14 Old Mavabyggair
Breidamerkurjokull
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Kske'aarérjdkull

jall
o
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Mynd 9: Beir og kirkjur i
Orzfasveit a 14. 6ld, adur
en Orzfajokulsgos 1362
lagdi  sveitina i eydi
(Pérarinsson 1958).
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Sigurdur Pérarinsson 1958

Bresku sjalfbodalidasamtokin Brathay Exploration Group, sem undirbta ferdir fyrir unglinga og
skolahopa, hafa fra 1953 til 1994 skipulagt fjolda af “rannsoknaleidangrum” til Islands og kannad
m.a. dyralifid i pjodgardinum i Skaftafelli (1973-1978), fuglalifid i Orafum og 4 Sudausturlandi
almennt (1965-1975), fuglalifid i Ingolfshofda (1978) og landslagsbreytingar i Orafasveit (1969).
Samtokin hafa gefid Gt rannsoknaskyrslur um hvern leidangur en 6ljost er hvert visindalegt gildi
pessara skyrsina er.

Adrar rannsoknir hafa m.a. beinst ad:
-efnafraedi jokulvatns i Orefum (Anna Maria Aglstsdéttir 1990: 4. ars ritgerd vid H.1.)

-landslaginu undir joklinum med pyngdarmelingum og rafsegulmelingum (m.a. Helgi Bjornsson,
Finnur Pélsson)
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3.4 Morsarjoékull, Morsardalur, Morsa, Skaftafellsfjoll

-Joklabuskapur (leysing,

akoma, “snaelina”, skridhradi)
-Svigdur
-landslag undir joklinum
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Morsarjokull, Morsardalur, Morsa, Skaftafellsfjoll

Morsarjokull er falljokull sem fellur fram af pverhniptum homrum og i hlyju vedri ma stundum heyra
drunur pegar fonn og is steypast nidur i haum jokulfossum. Fonnin kemur adallega ur tveimur giljum
og safnast saman nedan vid jokulfossinn, péttist 1 is og skridur afram sem jokull nidur ad jokulloni.
Lon petta myndadist pegar jokullinn for ad hopa 4 20. 61d. Eftir midjum joklinum liggur urdarrénd og
beggja megin vid hana eru skarar eda svigdur. Pessar svigdur ma bera saman vid arhringi i tré enda er
hver svigda myndud 4 einu ari. Sigurdur Poérarinsson beindi athygli ad pessum svigdum (“ogives”) i
Morsarjokli arid 1952 og skrifadi grein i timaritinu Jokli um peer. A naestu arum, fra 1953 til 1954,
kom hépur visindamanna og nemenda fra haskélanum i Nottingham (m.a. Jack Ives og Cuchlaine
King) i Skaftafell til ad rannsaka pessar svigdur i Morsarjokli. bPeir kdnnudu einnig joklabuskap
Morsarjokuls, meldu dkomu, leysingu og isfleedi og framkvemdu sporomalingar.

Arid 1989 unnu visindamenn og nemendur tveggja haskoéla i Liverpool vid rannsoknir i Morsardal.
beir konnudu m.a. samband milli joklabreytinga og breytinga & farvegi Morsar og skodudu hvernig
samsetning og 16gun malar breytist pegar farid er nidur med Morsa.

Arid 1998 rannsakadi Hjalti J. Gudmundsson breytingar 4 spordi Morsarjokuls (og annarra jokla i
Orzfum) 4 Holésen timabilinu og drd af peim alyktanir um loftslagsbreytingar 4 peim tima. Hann
skodadi jokulminjar (sérstaklega jokulgarda) vid jokuljadarinn og notadi aldursgreiningu med hjalp
Oskulaga til ad fa upplysingar um joklabreytinga.

Danskur visindamadur Arme Noe-Nygaard gerdi nokkrar rannsoknir 4 Islandi 4 arunum 1950-1952.

Hann hafdi adallega dhuga 4 ad kanna eldgos undir jokli og Utkulnadan jardhita en vann einnig eitt
rannsoknaverkefni i Morsardal, par sem hann skodadi mol ur graniti sem jokullinn hafdi flutt i dalinn.

21



Franskur doktorsnemi Marie Chenet fra Haskolanum i Paris er ad vinna doktorsverkefni i Morsardal.
Hun rannsakar hvernig landslagid breytist sem hefur komid undan joklinum eftir pvi sem hann hefur
hopad og skodar sérstaklega hvernig brekkurnar i dalnum motast.

Reglulega hafa verid birtar nidurstéour ur jokulspordamalingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-20006).
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3.5 Skaftafell, Skaftafellsjokull
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Vid Skaftafellsjokul hefur adallega prennt verid rannsakad:

1-Landnam plantna 4 svadinu vid jokuljadarinn
2-Joklabreytingar i gegnum tidina
3-Jokulgaroar og adrar jokulmenjar vid sporo jokulsins

1-Landnam plantna 4 svadinu vid jokuljadarinn

Svaedid vio Skaftafellsjokul er kjorid til ad fylgjast med landnami plantna og grodurframvindu a
svaedum sem hafa nylega komid undan joklinum. Seenski natturufredingurinn A. Persson rannsakadi
arid 1964 grédurinn vid spord Skaftafellsjokuls og landi hans C. Lindroth rannsakadi ari seinna
grodurframvindu, loftslag auk dreifingar og fjolda skordyra & svadinu framan vid jokulinn.
Holmfridur Porsteinsdottir skodadi arid 2005 breytingar & grodri fyrir framan Skaftafellsjokul &
timabilinu 1986-2004 og birti nidurstédurnar i BS-ritgerd sinni.

2-Joklabreytingar i gegnum tidina

Breytingar 4 spordi Skaftafellsjokuls i gegnum tidina hafa verid vidfangsefni nokkurra rannsékna. Arid
1952 rannsakadi Sviinn Gunnar Hoppe dsamt Joni Jonssyni jokulminjar, sérstaklega jokulrudning, vid
jadar nokkurra skridjokla & Sudausturlandi (frd& Lambatungnajokli 1 austri til Skaftafellsjokuls 1 vestri).
A arunum 1953-1954 gerdi rannséknahopur fra haskélanum i Nottingham undir handleidslu Jack Ives
og Cuchlaine King spordmelingar a Skaftafellsjokli. Hopurinn rannsakadi einnig svigdur i
Skaftafellsjokli, joklabuskap og meldi dkomu, leysingu og isfl&di. Sigurdur Pérarinsson ritadi arid
1956 grein i Jokul um breytingar 4 spordum Skaftafells-, Svinafells- og Kviarjokla. Eins og 40ur kom
fram, rannsakadi Hjalti J. Gudmundsson arid 1998 itarlega hvernig stada & spordum allmargra
skridjokla i Orefum hefur breyst 4 Holosen-timabilinu. Bretarnir Alan Thompson (1986 og 1988) og
Philip Marren (2002) gerdu einnig rannsoknir a spordbreytingum Skaftafellsjokuls og timasetti
jokulgardana vid jadar Skaftafellsjokuls (sja mynd 12).
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3-Jokulgaroar og adrar jokulminjar vio sporo jokulsins

Jokulgardarnir vid spord Skaftafellsjokuls hafa verid rannsakad itarlega. Arid 1986 notadi Alan
Thompson loftmyndir og kort til ad fa upplysingar um hop og framskrid Skaftafells- og
Svinafellsjokuls & 20. 6ld og tveimur arum seinna kannadi hann asamt A. Jones hvada ahrif
joklabreytingar hafa 4 landslagsmétun (sja myndir 10 og 11). Arid 2002 gerdi Philip Marren enn
frekari rannsoknir 4 joklabreytingum og ahrifum peirra 4 métun sanda. Ur pessum rannsoknum kom
fram ad jokulsér flemast yfirleitt um sandinn pegar jokullinn skridur fram en byrja ad grafa sig nidur
pegar jokullinn hopar.

Skaltatellsjokull

‘ SZ Aivers e

Mynd 10: Landslagsbreytingar framan vio
Skaftafellsjokul samfara horfun hans a pessari i
old. Byggt a Kkorti Herforingjaraosins fra 1904 Mynd 11: Arsettir jokulgardar og aurar
og 4 loftmyndum (Thompson 1988, bls. 19). myndadir af Svinafellsjokli og

Skaftafellsjokli (Thompson 1988, bls. 22).
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Arid 1952 rannsakadi Sviinn Gunnar Hoppe 4samt Joni Jonssyni jokulminjar, sérstaklega
jokulruoning, vid jadar nokkurra skridjokla & Sudausturlandi (fra Lambatungnajokli i austri til
Skaftafellsjokuls 1 vestri).

Arid 1989 gerdu visindamenn og nemendur tveggja haskola i Liverpool margvislegar rannsoknir vid
Skaftafellsjokul (Morse og Hunt 1989). Peir rannsokudu m.a. jarOedlisfredilega -eiginleika
jOokulrudnings, jardskrid, jardvegsmyndun og prufudu tver adferdir til ad aldurgreina jokulminjar (med
fléttum og Schmidt-hammer adferd).

Adurnefndur Philip Marren rannsakadi einnig hvada ahrif vatnsmagn og tidni i jokulam hafa a
landmotun og setmyndun. Hann rannsakadi atburdi sem gerast sjaldan en hafa gridarlega aukningu i
vatnsmagni 1 for med sér (jokulhlaup og framhlaup) og atburdi sem eru mjég tidir en leida einungis til
litilshattar aukningar i vatnsmagni (venjulega leysingu) og skodadi hvernig pessir mismunandi atburdir
koma fram i setlagastaflanum (Marren 2005).

Matthew Roberts kannadi arid 2002 undirkeelt vatn undir spordum skridjokla, ismyndun og setmyndun
i joklinum ur undirkeeldu vatni, badi vid Skeidararjokul og Skaftafellsjokul (Roberts, Tweed, Russell,
Knudsen, Lawson, Larson, Evenson, Bjornsson 2002).

Berggrunnurinn i Skaftafelli hefur verid rannsakadur itarlega en gégnin hafa aldrei birst, nema ad mjég
litlu leyti. Johann Helgason hefur, med adstod Robert Duncan, & timabilinu 1987-2001 safnad
gridarlegu magni af upplysingum um berggrunn, bergsegulstefnu og joklunarsogu Skaftafells,
Hafrafells og Svinafells auk pess sem hann hefur latid aldursgreina bergsyni med K-Ar adferdinni
(Helgason og Roberts 1992; Helgason 2001; Helgason og Duncan 2001). Markmid med pessum
rannsoknum var ad kortleggja jardlagaskipan svaedisins og ad gera jardfredikort.

Arid 1989 rannsékudu visindamenn og nemendur tveggja haskéla i Liverpool myri i Skaftafellsheidi,
til ad finna 1t hvort par veeri ad finna geislavirkt efni fra kjarnorkuslysinu i Tsjernobyl arid 1986. Ef
svo veri, pa vaeri haegt ad nota 10g med geislavirka efninu til aldursgreiningar (Morse og Hunt 1989).

Arid 2004 gaf Umhverfisstofnun Gt baekling med upplysingum um ségu, grodur, fuglalif, jardfredi og
gonguleidir i Skaftafelli (sja mynd 13 ).
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3.6 Svinafellsjékull, Svinafell, Hafrafell, Svinafellslég, Storalda
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Svinafellsjokull

Svinafellsjokull hefur lengi hopad minna en flestir adrir skridjoklar & Sudausturlandi, pvi hann &
upptok sin hatt upp i Orefajokli, par sem dkoma er mikil. Beggja megin vid urdarrénd sem liggur
eftir midjum joklinum eru skarar eda svigdur (“ogives”, sbr. vid Morsarjokul).

Reglulega hafa verid birtar nidurstodur ur jokulspordamelingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-20006).

Arid 1952 rannsakadi Sviinn Gunnar Hoppe éasamt Joni Jonssyni jokulminjar, sérstaklega
jokulrudning, vid jadar nokkurra skridjokla a4 Sudausturlandi (fra Lambatungnajokli i austri til
Skaftafellsjokuls i vestri).

Arid 1953 birti Sigurdur Pérarinsson grein i Jokli um svigdur 4 Svinafellsjokli i Oraefum.
A arunum 1953-1954 gerdi ranns6knahopur fra haskélanum i Nottingham undir handleidslu Jack Ives
og Cuchlaine King spordmelingar 4 Svinafellsjokli. Hoépurinn rannsakadi einnig svigdur i

Svinafellsjokli, joklabuskap og maeldi dkomu, leysingu og isfladi.

Sigurdur borarinsson ritadi arid 1956 grein i Jokul um breytingar & spordum Skaftafells-, Svinafells-
og Kviarjokla.

Arid 1986 notadi Alan Thompson loftmyndir og kort til ad fa upplysingar um hop og framskrid

Skaftafells- og Svinafellsjokuls & 20. 6ld. Tveimur arum seinna birti hann grein i Jokli um sogulega
préun i landslagsmoétun vid jadar Svinafells- og Skaftafellsjokuls (sja mynd 14).
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Arid 1989 gerdu visindamenn
og nemendur tveggja haskola i
Liverpool margvislegar
rannsoknir vid Svinafellsjokul.
beir konnudu m.a.
jaroedlisfredilega eiginleika
jOkulrudnings, jardvegsmyndun
i jokulgéroum, joklabreytingar,
frostvedrun, uppleyst efni og
aurburd 1 Svinafellsa, ahrif
vedurfars a4 leysingu, breytingar
a farvegi Svinafellsar, vatnshed
i jadarlonum, rennsli 1 Neskvisl,
jardskrid og gerdu tilraunir med
tveer adferdir til ad aldursgreina
jokulminjar (med fléttum og
med svk. Schmidt-hammer

adferdinni).
Arid 1998 kénnudu
visindamenn a vegum

Raunvisindastofnunar Héskola
fslands (Finnur Palsson, Helgi
Bjornsson og Eyjolfur
Magnusson) rennslisleidir vatns
ur Skramuléni, undir spord

Mynd 14 Arsettir jokulgardar og aurar myndadir af Svinafellsjokli og Svinafellsjokuls
Skaftafellsjokli (Thompson 1988, bls. 22).

Arid 1998 rannsakadi Hjalti J. Gudmundsson breytingar 4 spordi Svinafellsjokuls (og annarra jokla i
Orzfum) 4 Holésen timabilinu og drd af peim alyktanir um loftslagsbreytingar 4 peim tima. Hann
skodadi jokulminjar (sérstaklega jokulgarda) vio jokuljadarinn og notadi aldursgreiningu med hjalp
Oskulaga til ad fa upplysingar um joklabreytingar.

Arid 2003 notudu tveir hollenskir jardfreedingar upplysingar um joklabreytingar margra skridjokla i
Evrépu (p.a.m. Svinafellsjokuls) til ad gera likan sem gerir pad kleift ad reikna ut jafnvaegislinu og
joklabuskap akvedins jokuls 4 sogulegum tima.

Reglulega hafa verid birtar nidurstéour ur jokulspordamalingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-20006).

Svinafell, Hafrafell

Visindamenn og nemendur fra tveimur haskoélum i Liverpool rannsdkudu arid 1989 basaltlogin i
Hafrafelli til ad f4 upplysingar um bergfredi og gossdgu Orafajokuls. Hopur fra sému hiskélanum
skodadi hvort haegt vaeri ad nota svokallada “Schmidt-hammer” adferd, sem gengur ut fra pvi ad
akveda aldur bergs 4 grundvelli vedrunarstigs pess, til ad aldursgreina jokulminjar eins og jokulgarda.
beir prufudu adferdina m.a. i Svinafellsfjollum og baru nidurstddurnar saman vid nidurstodur ur
aldursgreiningum med fléttum. Johann Helgason hefur, med adstod Robert Duncan, & timabilinu 1987-
2001 safnad gridarlegu magni af upplysingum um berggrunn, bergsegulstefnu og joklunarsdogu
Skaftafells, Hafrafells og Svinafells auk pess sem hann hefur 14tid aldursgreina bergsyni med K-Ar
adferdinni. Arid 1996 héldu peir erindi 4 vorradstefni Jardfraedifélags Islands um jardlagaskipan
Svinafells.
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Svinafellslog

Neodarlega i Svinafellsfjalli er um 120 m pykkt lag af finkornudum sandsteini sem hefur sest til i
stoduvatni, a hlyskeidi isaldar. Setlogin fylla dal sem hefur grafist nidur i basalthraunlog og teljast vera
milli 780.000 og 500.000 ara gémul. Vida i sandsteininum ma finna bladfor af elri, vidi, birki, reyni,
blaberja- og krakiberjalyng, grosum og burknum. Pessar plontuleifar veita okkur mikilvegar
upplysingar um loftslagid 4 peim tima pegar setlogin myndudust. Sigurdur Pérarinsson (Poérarinsson
1963) og Eypor Einarsson (Einarsson 1987) skrifudu greinar um pessi merku sandsteinslog.

Storalda

Storalda er har, forn jokulgardur sem hefur verid ytt upp af Svinafellsjokli fyrir um pad bil 2500 arum.
Arid 1956 rannsakadi Sigurdur Pérarinsson Storoldu og timasetti hana. Visindamenn og
(doktors)nemendur fra tveimur haskolum i Liverpool rannsékudu arid 1989 jardvegsmyndun i
Stordldu (Morse og Hunt 1989) . Hopur nemenda 1 jardedlisfredi gerdi arid 2003 pyngdarmalingar
vid Stordldu til ad finna edlismassa hennar.

28



3.7 Oraefajékull
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Oraefajékull

Orzefajokull er virk eldkeila sem hefur gosid tvisvar eftir landnam, fyrst 4rid 1362 og svo aftur 1727.
Gosid 1362 var mesta vikurgos sem ordid hefur 4 Islandi 4 sogulegum tima. Osku- og vikurfallid
dsamt jokulhlaupi i kjdlfar gossins eydilogou alla byggd i Oraefasveit. Sveitin hét 4dur Litla Hérad eda
Hérad milli Sanda en eftir gosid fékk hin nafnid Orefi. Gosid 1727 olli ekki jafamiklu tjoni. A
nordvesturbran Orafajokulsoskjunnar ris Hvannadalshnukur, haesti tindur fslands. Osamkomulag er
um nakvema had tindsins, sem er talin vera 2119 m (samkvemt eldri melingum) eda 2111 m
(samkvaemt melingum sem voru gerdar arid 2004).

Orzefajokull hefur fengid verdskuldada athygli visindamanna og ferdalanga i gegnum tidina. Flestar
greinar sem hafa verid skrifadar um Orafajokul fjalla um eftirfarandi 11 atridi:

1- Jokulhlaup i kjolfar eldgosa
2- Eldgos i Oraefajokli

3- Bergfraedi Orzefajokuls

4- Landmétun vio sporo skridjokla
5- Hed Hvannadalshnjuks

6- Slys a Orzafajokli

7- Byggdaproun i Orzfasveit
8- Feroalysingar

9- Landslag undir joklinum
10- Joklabreytingar

11- Joklabuskapur, svigour
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1- Jokulhlaup i kjolfar eldgosa

Frasdgn Sira Einars Halfd4narsonar er 4gzt samtimaheimild um hlaupid ar Orafajokli 1727
(Halfdanarson 1918-1920). Bretinn Bingham hefur rannsakad hvada ahrif jokulhlaupin sem fylgdu i
kjolfar Orzfajokulsgosanna 1362 og 1727 hafi haft 4 moétun landslags vid fjallsreturnar. Hann
kortlagdi svadin vid jadar Fall- og Kotérjokla og reyndi ad utskyra jokulminjar vid pa jokulsporda
med pvi ad bera paer saman vid hlidstedar jokulminjar sem myndudust i kjélfar Skeidararhlaups 1996
(Bingham 1998). [ Nattarufreedingnum birtist grein eftir Sigurd Bjérnsson & Kviskerjum um hlaup sem
hefur hugsanlega att sér stad arid 1598 (Bjornsson 1951). Upplysingar um jokulhlaup ar Orefajokli ma
einnig finna i ritinu “Skaftafell og Orzfi”, sem Hid islenska nattarufredifélag hefur gefid ut
(Einarsson et al. 1987) og i tveimur alfrediritum sem Ari Traustu Gudmundsson hefur samid,
“Islandseldar” og “Islenskar eldstodvar” (Gudmundsson 1986, 2001).

2- Eldgos undir Orzafajokli

Sigurdur borarinsson gerdi grein fyrir Oraefajokulsgosi 1362 1 riti Nattarfraeedistofnunar Islands, Acta
Naturalia Islandica (Porarinsson 1957). I bokinni “Vatnajokull” eftir Jén Eypérsson er ad finna lysing
4 eldvirkni i Oraefajokli i gegnum tidina (Eypérsson 1960). I ofangreindum bokum eftir Ara Trausta
Gudmundsson, “Islandseldar” og “Islenskar eldstodvar”, ma einnig finna itarlega lysingu 4 gossdgu
Orzfajokuls (Gudmundsson 1986, 2001). Sharma, Self, Blake og Larsen rannsékudu Orzfajokulsgos
1362 itarlega og konnudu m.a. gosefna, gosferli og gosgufur i kvikunni (Sharma, Self, Blake, Larsen
2004). Porvaldur Pordarson og Gudrin Larsen sémdu itarlega yfirlitsgrein um eldvirkni 4 Islandi 4
sdgulegum tima og gerdu i henni Orafajokli god skil (Pérdarson, Larsen 2007). Selbekk og Tronnes
rannsokudu bergfraedileg einkenni liparits sem hefur hladist upp i Orazfajokulsgosinu 1362 (Selbekk
og Trennes, 6prentud grein).

3- Bergfradi Orazefajokuls

A attundi og niundi 4ratugunum gerdi Nordmadurinn Tore Prestvik nokkrar rannsoknir a
bergfraedilegum einkennum gosbergs tr Oraefajokli (Prestvik 1976, 1979, 1980, 1982; einnig 2001). A
niunda 4ratugnum birtust nokkrar greinar eftir Pal Pér Imsland um bergfredi og sogu Orafajokuls
(Imsland 1987, 1988, 1989; einnig 2005, 2006). Johann Helgason og Robert Duncan rannsékudu
jardlagaskipan, bergsegulstefnu og joklunarsdgu Skaftafells og Svinafells vid reetur Orefajokuls og
aldursgreindu bergid (Helgason og Duncan 1996). Olgeir Sigmarsson, Michel Condomines og Serge
Fourcade rannsokudu eldstodvakerfi 4 Islandi sem liggja utan virka gosbeltisins, p.e.a.s. Snafellsjokul
og Orazfajokul. Peir kénnudu efnasamsetningu gosefna til ad geta dregid alyktanir um uppruna
kvikunnar (Sigmarsson, Condomines og Fourcade 1992). I Bulletin of Volcanology birtist grein eftir
Olgeir Sigmarsson, H.R. Karlsson og Gudrun Larsen sem fjallar adallega um nyleg eldgos i Gjalp og
Grimsvétnum (1996 og 1998) en i henni er einnig greint fra eldstddvakerfinu Oraefajokli og
efnasamsetningu kvikunnar Gr henni (Sigmarsson, Karlsson og Larsen 2000). Oraefajokull og Snafell
teljast liggja 4 sama gosbelti, sem nil er naestum pvi kulnad og er kallad Orzfajokuls gosbelti (sja
mynd 15). Hards, Kempton, Thompson og Greenwood rannsdkudu efnasamsetningu gosefna Snafells
og breytingar 4 henni i gegnum tidina til ad geta dregid alyktanir um edli Orzfajokuls gosbeltisins
(Hards, Kempton, Thompson og Greenwood 2000). Stevenson, Mcgarvie, Smellie and Gilbert gerdu
rannsoknir 4 bergfradi Orafajokuls og samspili iss og elds; peir reyndu m.a. ad meta pykkt issins yfir
gosopinu med pvi ad skoda 16gun og steerd gosminja (Stevenson, McGarvie, Smellie og Gilbert 2006).
Selbekk og Trennes rannsokudu bergfredileg einkenni liparits sem hefur hladist upp i
Orzfajokulsgosinu 1362 (Selbekk og Trennes, 6prentud grein). Mynd 16 synir jardvegssnid sem var
tekio 1 Bleikafjalli; gjoskuldgin sem sjast i jardvegssnidinu hlodust upp i Orzefajokulsgosinu 1362.
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Mynd 15: Eldstoovakerfi a islandi; OVB er Orzfajokulsgosbelti og teljast Orzefajokull, Esjufjoll og Snaefell
liggja 4 pvi (Pérdarson 2007).

4- Landmatun vid sporo skridjokla

Skridjoklar teygja sig i allar attir nidur ur Orefajokli. Ymsir visindamenn hafa gert rannsoknir 4
landmoétun vid sporda pessara skridjokla, skodad jokulgarda og adrar jokulminjar og gert landmoétunar
kort (sja umfjollun um einstaka skridjokla: Svinafellsjokull, Virkisjokull, Falljokull, Kotarjokull,
Stigarjokull, Holarjokull, Kviarjokull, Hratarjokull, Fjallsarjokull).

5- Hed Hvannadalshnjuks

Hvannadalshntikur er heesti tindur fslands. Nokkrar tilraunir hafa verid gerdar til ad mala nakvaema
hed hans en illa hefur gengid, pvi fjallid er snaevi pakid og snjodyptin hefur verid breytileg. I
timaritinu Skirnir birtist arid 1906 grein sem fjallar um haed Hvannadalshntks (Semundsson 1906).

6- Slys a Orzafajokli

Arid 1953 skipulagdi Jack Ives rannsoknaleidangur til ad rannsaka Morsarjokul. Pattakendur i
leidangrinum voru kennarar og nemendur vid Haskélann i Nottingham, Pegar leid ad lokum
dvalarinnar forust tveir nemendur 4 Orzfajokli. Pad var leitad ad peim dégum saman en leitin bar
engan arangur. Meira en halfri 6ld seinna, sumarid 2006, fannst pé hluti af vidlegubtinadi peirra
ofarlega a Skaftafellsjokli. Um petta banaslys hafa verid skrifadar nokkrar greinar (Kjartansson 1953;
Stefansson 1987).

7- Byggdaproun i Orzfasveit

Ur gémlum heimildum eins og maldogum ma lesa ad blomleg byggd hafi verid vid raetur Oraefajokuls.
Oraefajokulsgos 1362 og jokulhlaup i kjolfar pess 16gdu byggdina i eydi i aratugi. Ymsir freedimenn
hafa rannsakad ummerki Orzfajokulsgosa og ahrif peirra 4 byggdina vid fjallsreturnar (Bjornsson
1982, 1996; Porarinsson 1957, 1959, 1979; borsteinsson 1992).

8- Feroalysingar

Margir hafa 1yst géonguferdum 4 Orafajokul i gegnum tidina (Thoroddsen 1908-1922; St. Leger og
Gall 1952; Stefansson 1952; Arason 1959; Baldursson 1978; Gudmundsson 1978; Bjornsson 1982;
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fsolfsson 1989; Schierbeck 2000). Sveinn Palsson gekk fyrstur 4 Orefajokul, arid 1794 (Bjornsson
1994; Palsson 1998).

9- Landslag undir joklinum )
Helgi Bjornsson og adrir hafa rannsakad rof af véldum jokla og kannad landslagio undir Orafajokli og
skridjoklunum sem teygja sig nidur fra honum.

10- Joklabreytingar

Reglulega hafa verid birtar nidurstodur ur jokulspordamelingum vid einstaka skridjokla i timaritinu
Jokli (Eyporsson 1963; Rist 1984; Sigurdsson 1998-2006). Af peim fjolmoérgum skridjoklum sem falla
nidur Gr Orefajokli hafa einungis Svinafellsjokull, Virkisjokull, Falljokull, Kviarjokull, Hratarjokull
og Fjallsarjokull verid meldir reglulega. Engar reglulegar malingar hafa farid fram vid Stigarjokul og
Hoélarjokul.

11- Joklabuskapur, svigour

Bretinn Elliston rannsakadi svigdur 4 nokkrum skridjoklum sem teygja sig nidur fra Orzefajokli Pessar
svigdur ma bera saman vid arhringi i tré enda er hver svigda myndud & einu ari (Elliston 1957).
Magnis Tumi Gudmundsson gerdi rannsoknir 4 joklabtskap (dkomu og leysingu) efst 4 Oraefajokli
(Gudmundsson 2000).

Layer 1. 24 cm. Inversely graded fine- to coarse-grained tephra, slightly ercdead at top.
Pumice fragments up o more than &0 cm.

Layer 2, 21 cm. Fine-grained tephra with centimeter-sized accretionary lapili.
Pumice fragments up lo 3 cm

Layar 3. 6 cm. Corse to fine grained tephra. Pumice fragments up to 14 em.
Layer 4. 5 cm. Fing-grained tephra, w' pumice fragments up to 4.8 cm,

Layer 5. 17 cm. 3 layers reversely graded fine- to coarse- grained.

Layer 6. 15 cm. Reversely graded fine to coarse-grained tephra. Pumice fragments
up to 5.2 cm together with some black lithic fragments.

Layer 7. 15 cm. Fine-grained tephra, but a little coarser than layer &,
Pumice fragmenis up to 4,4 cm.

Layer 8+3. 18 ¢m. Fine-grained tephra with centimeler-sized accretionary lapilk.
The kewer 10 cm (Layer 9) is more fine-grained than the upper part
(Layer 8) but contains pumice fragments 5.8 cm.

Layer 10. 10 cm. Coarss-grained tephra w/ pumice lragments up to 7.5 cm

Layer 11, 18 cm, Reversely graded, fine- to coarse-grained tephra.
Pumice fragments up to 3.6 cm.

Layer 12. Normally graded bed. Some lithic fragments together with the
most pumice rich part of it, Pumice fragments up to 8.5 cm.

Layer 13. 3 cm. Fine-grained white to clear rivolitic tephra.
Lithic fragments form a 2-3 mm thick black upper most layer.

Layer 14. 10 cm Fine-grained brown tephra with aboul 35% lithic fragments.
The upper part has large amounts of lithic fragments or a lithic zone,
S0l Thi lowermost 2-3 cm is filu-graillud tephra with clay-sized fragments.

Mynd 16: Jardvegssnid tekid a Bleikafjalli, 4 km austan vid oskju Orzafajokuls; gjoskulogin i snidinu
hlédust upp i Oraefajokulsgosinu 1362 (Ur Selbekk, 6prentud grein).
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3.8 Sandfell, Ingdolfsh6fdi, Salth6fdi
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Sandfell
Arid 1974 birtist grein eftir Flosa Bjornsson 4 Kviskerjum i Nattarufreedingnum um gosminjar upp af
Sandfellsfjalli.

Salthofoi

Salth6f0i er klettarani umlukinn votlendi. H6fdinn er liklega gigtappi eda leifar af goshrygg og er hluti
af hamrabelti sem teygir sig fra Fagurh6lsmyri ad Hnappavéllum. 1 votlendinu sem umlykur héfdann
vaxa sjaldgazfar starategundir og par er fijolskradugt fuglalif. I tilefni fridlysingar Salth6fda og
Salth6fdoamyra birtu Kviskerjabraedurnir Halfdan og Sigurdur Bjornsson grein um svadid i timaritinu
Tyli (Halfdan og Sigurdur Bjornsson, 1978).

Ingolfshofoi

Ingo6lfshofdi er pverhniptur mobergs- og gragrytish6foi, sem stendur 1 sjo fram. H6foinn er svokallad
standberg (eda brimklif) sem er métadur af sjavarrofi. I sunnan- og austanverdum Ing6lfshofda eru
samfelld fuglabjorg, par sem aragrui af sjofuglum verpir, einkum langvia, alka, fyll og lundi.
Landnamsmadurinn Ingoélfur Arnason lenti par pegar hann kom til landsins. Flestar heimildir sem
fundust um Ing6lfshofoa varda landndm, grodur og fuglalif frekar en jardfredi. byski jarofraedingurinn
Emmy Mercedes Todtmann 1ysti 4rid 1934 ferd sinni um Ingolfshofoa i timariti Félags {slandsvina i
byskalandi (Todtmann 1934). Heimamennirnir Héalfdan og Sigurdur & Kviskerjum sem og Pall
borsteinsson hafa skrifad itarlegar og frodlegar greinar um grodur, fuglalif, landnam, ségu, sjorodur,
menningarminjar, skipbrot, fuglaveidar og fleira & Ing6lfshofoa (Halfdan Bjornsson 1950; Sigurdur
Bjornsson 1984; Pall Porsteinsson 1978). Bresku sjalfbodalidasamtokin Brathay Exploration Group,
sem undirbtia ferdir fyrir unglinga og skolahdpa skipuldgdu nokkra rannsoknarleidangra i Orafi til ad
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kanna fuglalifid og gera fuglatalningar. Arin 1962, 1967 og 1969 var adallega 16gd aherslu a pad ad
kanna stofnstaerd skums 4 Sudausturlandi; arin 1965-68 var gerd uttekt 4 fuglalifinu almennt i Oraefum.
Nidurstodur Ur pessum rannsoknum & fuglalifinu voru teknar saman i skyrslu sem kom ut arin 1973-
1975 (1973-75 Review of Ornithological Studies in S.E.Iceland). Einnig var fuglalifid i Ingo6lfshofoa
kannad itarlega (Ingolfshofdi, Iceland, Conservation Report. 1978 Collier (F.S.No 33 ) 57 bls.). Arid
2005 birtist grein eftir Sigurd Hannesson 1 austfirska timaritinu “Glettingur”; Sigurdur tok vidtal vid
nafna sinn ferdapjonustubéndann Sigurd Bjarnason, sem hefur um arabil skipulagt fuglaskodunarferdir
ut i h6foann (Hannesson 2005).

[ eftirfarandi bokum ma finna almennar upplysingar um Sandfell, Salthéfda og Ing6lfshofda, p.a.m.
upplysingar um jardfraedi:

- Bjornsson, Sigurdur 1979: Oraefasveit. Arbok 1979. Reykjavik, Ferdafélag Islands.

- Guomundsson, Snavarr 1999: bar sem landid ris haest. Reykjavik, Mal og Menning.

- Guttormson, Hjorleifur 1993: Vid retur Vatnajokuls. Byggdir, fioll og skridjoklar. Arbok
1993. Reykjavik, Ferdafélag Islands.

- Guttormsson, Hjorleifur og Oddur Sigurdsson 1997: Leyndardémar Vatnajékuls. Viderni, fj6ll
og byggdir. Storbrotin nattura, eldgos og jokulhlaup. Reykjavik, Fjoll og firnindi.

Arid 2006 gaf Umhverfisstofnun ut bakling um fridlandid i Ing6lfshofoa, med upplysingum um
jarofredi, sogu, grédur og fuglalif (sja mynd 17).

O HETHA
LUEDHLE RIS )

Mynd 17: Beelingur UST um fridlandio i Ingo6lfshofoa.
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3.9 Virkisjokull, Virkisa, Falljokull

-rennslisleidir vatns i joklinum
-vatnasvid Virkisjokuls/Virkisa

Virkisa: ; '.

-vatnafraedi, m.a. rennsli s ""— ek

l g
-setflutningur Joklabreytlngar
-breytingar a farvegi
-
Jokulgaréar tlmasetmng

Virkisjokull

Arid 1998 rannsakadi Hjalti J. Gudmundsson breytingar 4 spordi Virkisjokuls (og annarra jokla i
Orzfum) 4 Holésen timabilinu og drd af peim alyktanir um loftslagsbreytingar 4 peim tima. Hann
skodadi jokulminjar (sérstaklega jokulgarda) vid jokuljadarinn og notadi aldursgreiningu med hjalp
Oskulaga til a0 f4 upplysingar um joklabreytingar.

J. Everest og T. Bradwell gerdu arid 2003 kdnnun 4 tilvist grafins iss 1 aur vid spord Virkisjokuls med
vionamsmalingum.

Reglulega hafa verid birtar nidurstodur ur jokulspordamelingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-20006).

Virkisa

Arid 1998 rannsékudu A.P. Nicholas og G.H. Sambrook Smith vatnafradi, setflutning og breytingar a
farvegi Virkisar. Spanskir visindamenn (M.C. Dominguez, A. Eraso, med adstod Sveins Jonssonar)
konnudu arid 1992 rennslisleidir vatns i Virkisjokli, vatnasvid Virkisar og rennsli i Virkisa.

Falljokull

Bresku sjalfbodalidasamtokin Brathay Exploration Group, sem undirbtia ferdir fyrir unglinga og
skolahopa, kortlogdu arid 1968 Falljokul og svadin vid spord jokulsins. Grein um leidangurinn eftir
leidangursstjorann E. A. Escritt birtist 1 Jokli ario 1972.

Reglulega hafa verid birtar nidurstodur Gr jokulspordamaelingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-2006).
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3.10 Kotarjokull, Kota, Haalda

Landslag undir joklinum
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Kotarjokull, Kota

Arid 1998 rannsakadi Hjalti J. Gudmundsson breytingar 4 spordi Kotarjokuls (og annarra jokla i
Orzfum) 4 Holésen timabilinu og drd af peim alyktanir um loftslagsbreytingar 4 peim tima. Hann
skodadi jokulminjar (sérstaklega jokulgarda) vid jokuljadarinn og notadi aldursgreiningu med hjalp
Oskulaga til a0 f4 upplysingar um joklabreytingar.

Engar spordmalingar virdast hafa verid gerdar &4 Kotarjokli.

Haalda
Haalda er stor jokulgardur vestan Kotar. [ henni eru jokulker, for eftir isjaka sem barust fram undan
Kotarjokli med hlaupi sem fylgdi Oraefajokulsgosinu 1727.

Faar heimildir fundust um Hadldu. Arid 1989 rannsakadi R. Smith fra Haskolanum i Liverpool setlog
i snidi vid Kotd. Um “hlaupset” er ad reda, sem urdu til i hlaupum sem fylgdu i kjolfar
Orafajokulsgosa 1362 og 1727. Arid 2006 fékk Matthew J. Roberts styrk ur Kviskerjasjodi til ad
rannsaka jokulhlaup af voldum eldgosa i Orzfajokli og i tengslum vid petta verkefni kannadi hann
svadid vio Haoldu.
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3.11 Stigarjokull, Stiga, Holarjokull, Hola

Landslag undir joklinum
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Engar reglulegar spordmelingar virdast hafa verid gerdar & Stigarjokli og Holarjokli en a korti sem
Sigurdur boérarinsson hefur teiknad arid 1956 eftir gdmlum kortum og (loftymyndum ma sja hversu
mikid Stigar- og Holarjoklar hafa hopad fra 1904 til 1945 Porarinsson 1956, bls. 9, 11).

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og
kannad landslagio undir Vatnajokli og skrigjoklunum sem teygja
sig nidur fr4 honum, par 4 medal Stigarjokli og Holarjokli.

—t—>z

Holarjokull

Stigarjokull, Stiga

Sigurdur Bjornsson hefur skrifad grein i Skaftfelling um foss i
Stiga, Stigafoss, sem er talinn vera med hastu fossum landsins
(Sigurdur Bjornsson, 1989). Breskir jardfredingar hafa rannsakad
jokulminjar vid Stigd sem likjast jokulgardi. Vid nanari athugun
kom 1 1jos ad adeins nedri hluti hryggjarins er jokulgardur en ad
efri hluti hans & uppruna sinn ad rekja til grjothruns vegna
frostvedrunar (Harris, Tweed og Knudsen 2004).

Holarjokull, Hola

Hopur breskra jardfredinga gerdi samanburd & tveimur adferdum
sem eru notadar til ad aldursgreina jokulminjar: Schmidt-hammer
adferd og fléttuadferd (sja mynd 18). beir notudu pessar adferdir
til ad fa upplysingar um hop Heinabergs-, Kviar- og Holarjokuls
i eftir ad Litla {s6ldin nadi hamarki sinu (D.J.A. Evans, S. Archer,

Mynd 18: Jokulgardar vid spord P.J .H. Wilson 1999). Markmlé med rannsokninni var adallega ad

upplysingar um aldur hans og stzerd
fléttna sem vaxa 4 honum (ir Evans
1999).
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3.12 Kviarjékull, Kvia, Kviarmyrarkambur

Vatnafraedi / gosminjar
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Kviarjokull hefur lengi verid vinszlt vidfangsefni rannsdkna. Rannsoknum sem hafa verid gerdar &
joklinum ma skipta 1 sj6 flokka:

1- Joklabreytingar

2- Gosminjar i grennd vid Kviarjokul
3- Landmétun vio Kviarjokul

4- Setmyndun i joklinum

5- Gamlar feroalysingar

6- Landslag undir joklinum

7- Vatnafrzeoi / joklabaskapar

8- Myndun Kviarmyrarkambs

1- Joklabreytingar

Reglulega hafa verid birtar nidurstodur ur jokulspordamelingum i timaritinu Jokli (Eyporsson 1963;
Rist 1984; Sigurdsson 1998-2006). Arid 1956 birti Sigurdur Porarinsson grein i timaritinu Jokli um
hop og framskrid priggja jokla i Orafum: Svinafellsjokuls, Skaftafellsjokuls og Kviarjokuls
(Porarinsson 1956). Bandariskur nemi frd haskélanum i Boulder, Colorado kannadi breytingar 4 spordi
Kviarjokuls i lok Nuatimans og skrifadi MS-ritgerd um rannsoknir sinar (Black, 1990). Arid 1998
rannsakadi Hjalti J. Gudmundsson breytinga 4 spord Kviarjokuls (og annarra jokla i Orefum) 4
Hoélosen timabilinu (Nutima) og drd Gr peim alyktanir um loftslagsbreytingar 4 peim tima. Hann
skodadi jokulminjar (sérstaklega jokulgarda) vio jokuljadarinn og notadi aldursgreiningu med hjalp
Oskulaga til ad fa upplysingar um joklabreytingar. Sama ar skrifadi hann grein i Kviskerjabok um
breytingar a4 Kviarjokli i Nutima (Gudmundsson 1998). Med pvi ad bera saman loftmyndir sem voru
tekna 4 drunum 1945, 1954, 1980 og 1998, ma fa upplysingar um hop Kviarjokuls & seinni hluta 20.
aldar (sja mynd 20).

38



2- Gosminjar i grennd vid Kviarjokul
Flosi Bjornsson fra Kviskerjum rannsakadi fjallendi i kringum Kviarjokul og skrifadi greinar um
gosminjar sem hafa komid i 1j6s vid rof jokulsins.

3- Landmétun vid Kviarjokul

Sviinn Gunnar Hoppe skodadi arid 1952 4samt Joni Jonssyni jokulminjar, sérstaklega jokulrudning,
vid jadar nokkurra skridjokla 4 Sudausturlandi, p.a.m. Kviarjokuls (Hoppe 1953, 2004). Arid 1984
vann L.R. Astvaldsson lokaverkefni vid H.[. um jokulminjar vid spord Kviarjokuls. Hann teiknadi
jarofredikort af jadarsveedi jokulsins, tok saman yfirlit yfir breytingar & jokulspordinum milli aranna
1934-1982 og rannsakadi sérstaklega “katlana” i Kvidrjokli, deeldir 4 yfirbordi jokulsins. Hopur
breskra jardfredinga gerdi samanburd & tveimur adferdum sem eru notadar til ad aldursgreina
jokulminjar: Schmidt-hammer adferd og fléttuadferd. Peir notudu pessar adferdir til ad fa upplysingar
um hop Heinabergs-, Kviar- og Holarjokuls eftir ad Litla fsold nadi hamarki sinu (Evans, Archer,
Wilson 1999). Markmid med rannsdkninni var adallega ad dkveda hvada adferd hentadi best. D.J.A.
Evans og N.Spedding konnudu setlog vido Kvidrjokul, setmyndun i joklinum og jokulminjar vid
jokulspordinn (sja mynd 19).
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Mynd 19: Mynd sem synir a) stadsetningu Kviarjokuls, b) landmétun vio jokulspordinn og c) dreifng a
mismunandi tegundum af jokulrudningi (ar Swift 2006, upphaflega i Evans og Spedding 2002).

4- Setmyndun i joklinum

T. Ebert rannsakadi undirkeelt vatn vido Kviar- og Hoffellsjokul og greindi fra nidurstooum sinum i
meistararitgerd (Ebert 2003). { islenskum joklum eru sum islog sérstaklega rik af bergmylsnu. D.A.
Swift, D.J.A. Evans og A.E. Fallick ranns6kudu uppruna bergmylsnu i slikum islogum og kénnudu
hvort um setmyndun Ur undirkeldu vatni er ad reda eda frekar um botnurd sem er ytt upp eftir
pversprungum i joklinum (Swift et al. 2006).

5-Gamlar feroalysingar
Bretinn E. Henderson ferdadist um Island arin 1814 og 1815 og lysti m.a. landslaginu vid Kviarjokul.
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6- Landslag undir joklinum
Helgi Bjornsson og adrir hafa rannsakad rof af véldum jokla og kannad landslagio undir Vatnajokli og
skrigjoklunum sem teygja sig nidur frd honum, p.a.m. Kviarjokli.

7- Vatnafradi / joklabuskapur

A arunum 1996-1997, 1999 og 2003-2004 skipulogdu Spanverjarnir M.C. Dominguez og A. Eraso
nokkra rannsoknaleidangra ad Kviarjokli. Peir skodudu einkum vatnasvid jokulsins og kdnnudu
vatnafredi og joklabuskap Kviarjokuls. Einnig rannsokudu peir “katlana” i Kviarjokli (Dominguez,
Eraso og Jonsson 1999, 2002, 2003; Eraso og Dominguez 1999, 2003, 2005).

8- Myndun Kviarmyrarkambs

[ ferdabok Bretans Henderson ma finna (ranga) tilgatu um myndun Kvidrmyrarkambs (Henderson
1957). Kviskerjabredurnir Flosi og Sigurdur Bjornssynir rannsokudu aldur og myndun
Kviarmyrarkambs og komu med nyja tilgatu um tilurd jokuléldunnar (Flosi Bjornsson 1956; Sigurdur
Bjornsson 1993). I grein eftir Sigurd Pérarinsson um joklabreytingar, sem birtist i Jokli 4rid 1956 ma
einnig finna umfjéllun um aldur og myndunarhatt Kvidrmyrarkambs (Porarinsson 1956).

#

Mynd 20: Loftmyndir sem syna hop Kviarjokuls milli 1945-1998 (ir Spedding og
Evans 2002).
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3.13 Hruatarjokull, Hrata, Fjallsarjékull, Fjallsa, Fjallsarlén
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Hrutarjokull Fjallsarjokull
Reglulega hafa verid birtar nidurstodur ur
spordmalingum a Hrutarjokli og Fjallsarjokli i timaritinu Jokli (Eyporsson 1963; Rist 1984;
Sigurdsson 1998-2000).

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og
skridjoklunum sem teygja sig nidur fra honum, p.a.m. Hrutarjokli og Fjallsarjokli.

Hratarjokull, Hruta
J. Everest og T. Bradwell gerdu arid 2003 kénnun a tilvist grafins iss 1 aur vid spord Hratarjokuls med
vidnamsmaelingum.

[ timaritinu Jokli hafa birst greinar um Hratarjokul eftir Kviskerjabreedurna Flosa og Sigurd
Bjornssyni. [ grein Sigurdar er vitnad i draum GudrGnar Bjarnadottur, sem er aget heimild um par
breytingar sem hafa ordid 4 joklinum. Grein Flosa fjallar um “gdngin” 1 Hrutarjokli; Flosi kannadi
hellana sem Hruata hefur skilid eftir 1 joklinum og teiknadi kort af peim.

Fjalls(ar)jokull, Fjallsa, Fjallsarlon

Arid 1970 rannsakadi R.J. Price jokulgarda vid spord Fjallsarjokuls (Price 1970). D.J.A. Evans og
D.R. Twigg notudu sdgulegar heimildir, kort og loftmyndir til ad rekja hop Fjallsar- og
Breidamerkurjokla og landslagsproun framan vid pessa jokla sidan 1903. Peir gerdu einnig
setfreedilegar rannsdknir vid jadar pessara tveggja jokla. Afrakstur rannsdkna peirra var rod af
landmoétunarkortum (sja mynd 21) sem synir vel hvernig landslagid framan vid pessa jokla hefur
breyst i gegnum tidina og hvernig jokullén hafa myndast og sma saman stekkad framan vid bada
joklana (Evans og Twigg 2002). Greinar um dypt Fjallsar- og Breidarlona birtust 1
Nattarufreedingnum. begar joklarnir voru steerri en nu, var jokulstiflad 16n i Breidamerkurfjalli. Ur pvi
hljop reglulega i Fjallsd. Jon Eyporsson og Flosi Bjornsson 4 Kviskerjum hafa skrifad greinar um
Fjallsarhlaupin (Jon Eyporsson 1951 og Flosi Bjornsson 1955, 1962). J.K. Hart, A. Khatwa og P.
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Sammonds hafa rannsakad tengsl milli kornasterdar og breytinga sem hafa att sér stad i botnurd viod
Fjallsarjokul af voldum jokulfargs(Hart, Khatwa og Sammonds 2004).

3.14 Breidamerkurjokull, Breidamerkursandur, Breidamerkurfjall, Breidarlon,
Breida

Jokulsker:
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Breidamerkurjokull og Breidamerkursandur hafa verid vidfangsefni gridarlega margra og
umfangsmikilla rannsokna hérlendra og erlendra visindamanna. A landnamséld var jokullinn miklu
minni en n er og var blomleg byggd 4 Breidamerkursandi. Moleifar sem hafa fundist 4 sandinum og
sjalft nafnid “Breidamdork” benda til pess ad sléttan framan vid jokulinn hafi ad miklu leyti verid skogi
vaxin. Til eru margar sdgulegar heimildir um bzina 4 Breidamerkursandi! sem foru i eydi i kjdlfar
Orzefajokulsgossins 1362 og af voldum framgangs Breidamerkurjokuls og 4gangs jokulvatna. Lysingar
islenskra og erlendra ferdamanna® 4 Breidamerkurjokli og jokulam sem falla ur honum gefa géda
mynd af hopi og framskridi jokulsins og breytingum & vatnsfollum 4 sandinum i gegnum tidina.
Sogulegar heimildir, kort og loftmyndir gera okkar kleift ad rekja myndun og stekkun jokullona
(Fjallsarlén, Breidarlon, Jokulsarlon) sem og landmétun vid jokulspordinn. A sidustu dratugnum hefur
hrod stekkun Jokulsarlons og mikid landbrot vid braarstedid valdid Vegagerdinni miklum dhyggjum.
[ Kviskerjabdk ma finna nokkrar gédar yfirlitsgreinar um badi Breidamerkurjokul og
Breidamerkursand med itarlegum upplysingum um framskrid og hop jokulsins, isstrauma, landmotun &
Breidamerkursandi, landslag undir joklinum, patt vatns vid groft undir joklinum, auk upptalningar &
sogulegum heimildum (Bjornsson 1998; Sigurdsson 1998).

! Fijall, Breida, Fell, hjaleigur fra Felli og seinna Brennholar

2 m.a. Eggert Olafsson og Bjarni Palsson 1756, Porvaldur Thoroddsen, Henderson 1818, Thienemann 1824, Porsteinn
Einarsson 1885, Paijkull 1866, Kilund 1873, Watts 1876, Helland 1882
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[ greinum um Breidamerkurjokul og jadarsvadi hans er adallega fjallad um eftirfarandi vidfangsefni:

1- Landslagio undir joklinum

2- Joklabreytingar

3- Landmadtun

4- Setlagafraeoi

5- Breytingar a vatnsfollum a Breidamerkursandi i gegnum tidina

6- Lonin a4 Breidamerkursandi (Fjallsarlon, Breidarlon, Jokulsarlon) og staekkun peirra i

gegnum tidina
7- Vatnafraoi
8- Veourfradi
9- Joklabuskapur / vedur a joklinum
10- Hlaup
11-  Landbrot vido Jokulsarbru
12-  Jokulsker
13-  Feroalog / feroalysingar
14- Byggoasaga

1- Landslag undir joklinum

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokuls og kannad landslagid undir
Breidamerkurjokli med issjarmalingum. Nidurstddur issjdrmelinga birtust i nokkrum skyrslum sem
Raunvisindastofnun Haskoéla Islands hefur gefid ut (Bjérnsson 1992, 4 islensku og 4 ensku; Bjérnsson
1996). Kort af landslaginu undir Breidamerkurjokli hefur m.a. birst i Kviskerjabok og 1 arbok
Ferdafélags Islands 1993 (bls. 108). Einnig hefur yfirbord jokulsins verid malt (Gavin og Williams
1993).

2- Joklabreytingar

Reglulega hafa verid birtar nidurstodur ur spordmelingum & Breidamerkurjokli i timaritinu Jokli
(Eyporsson 1963; Rist 1984; Sigurdsson 1998-2006). Arid 2001 hélt Oddur Sigurdsson erindi &
Vorradstefnu Jardfradifélags Islands par sem hann gaf yfirlit yfir joklabreytingar 4 Islandi sidustu
fjorar aldir (Sigurdsson 2001).

3- Landmdtun

Arid 1951 gerdi Jon Jonsson rannsoknir 4 Breidamerkursandi (Jonsson 1951). Ari seinna rannsakadi
Sviinn Gunnar Hoppe 4samt adurnefndum Joni Jonssyni jokulminjar vid jadar nokkurra skridjokla a
Sudausturlandi, p.a.m. Breidamerkurjokul (Hoppe 1953, 2004). Jon Eyporsson skrifadi grein i Jokul
um breytingar 4 Breidamerkursandi, framgang jokuls og afleidingar peirra fyrir byggd 4 sandinum
(Eyporsson 1952).Visindamenn & vegum nokkurra breskra haskola hafa verid duglegir ad rannsaka
landmétun vid jadar Breidamerkurjokuls. A arunum 1964-1967 gerdu R.J. Price og P.J. Howarth fra
Héskolanum 1 Glasgow rannsoknir & joklaminjum vid spord Breidamerkurjokuls. beir kortlogdu
jokulgarda, sanda, malardsa og adrar jokulminjar vid jokuljadarinn og fylgdust med breytingum a
landslaginu og vatnsféllum framan vid jokulinn (Price, 1968, 1969, 1971, 1982; Price og Howarth
1970). Visindamenn fra Héskola i Durham og Loughborough, D.J.A. Evans og D.R. Twigg, notudu
sogulegar heimildir, kort og loftmyndir til ad rekja hop Breidamerkurjokuls og landslagsproun framan
vid jokulinn sidan 1903. Peir gerdu einnig setfraedilegar rannsoknir vid jokulspordinn. Afrakstur
rannsokna peirra var rod af landmoétunarkortum (sja mynd 21) sem synir vel hvernig landslagid framan
vid pessa jokla hefur breyst i gegnum tidina og hvernig jokullon hafa myndast og sma saman stekkad
(Evans, Lemmen og Rea 1999; Evans og Twigg 2002). S6mu visindamenn hafa, 4samt starfsbredrum
sinum frad Héaskolanum i Aberdeen, rannsakad jokulminjar vid jadar Tungnadrjokuls og gert nakvaemt
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landmotunarkort fyrir svedid framan vid pann jokul. Landmotunarkortin hafa verid notud sem
kennsluefni og nidurstodur Ur rannsdknunum vid islenska jokla hafa verid notadar til ad ttskyra fornar
jokulminjar sem hafa fundist 4 Bretlandi.

4- Setlagafraoi

Arid 1986 rannsokudu Halina Bogadottir og adrir berggrunn og setldg undir Breidamerkursandi
(Bogadottir, Boulton, Témasson og Thors 1986). D.I. Benn hefur rannsakad breytingar sem hafa att sér
stad 1 botnurd vid Breidamerkurjokul af voldum jokulfargs (Benn 1995; Benn og Evans 1996)

5- Breytingar a vatnsfollum a4 Breidamerkursandi

[ Jokli birtist grein eftir Jon Eyporsson um breytingar sem hafa ordid 4 Breida i gegnum tidina
(Eyporsson 1951). Arid 1996 skrifadi Flosi Bjornsson 4 Kviskerjum itarlega grein i Skaftafelling um
breytingar sem hafa ordid 4 vatnsfollum 4 Breidamerkursandi (Bjornsson 1996). I somu grein lysir
hann einnig grodri og fuglalifi 4 sandinum. Upplysingar um breytingar 4 jokuldm & Breidamerkursandi
mé einnig finna i ritinu “Skaftafell og Orafi”, sem Hid islenska nattarufredifélag hefur gefid ut
(Einarsson et al 1987)

6- Lonin 4 Breidamerkursandi (Fjallsarlon, Breidarlon, Jokulsarlon) og staekkun peirra i
gegnum tidina

Visindamenn fra Haskélanum i Glasgow, P.J. Howarth og R.J. Price, skrifudu grein i Geographical

Journal um 16nin vid spord Breidamerkurjokuls og Flaajokuls (Howarth og Price 1969). Sja einnig

“Jokulsarlon”, bls. 45-46.

7- Vatnafraoi

A Breidamerkursandi hafa ymsar vatnafraedilegar rannsoknir farid fram. Rannsakad hefur m.a. verid
rennsli 1 Jokulsa, dypt 16na & Breidamerkursandi og ahrif sem framskrid eda framhlaup jokulsins hefur
a vatnsrennsli 1 peim setlogum sem jokullinn fer yfir (Boulton, Dobbie og Zatsepin 2001; Boulton og
Zatsepin 2006). S. Arnason meldi arid 1998 fyrir Orkustofnun rennsli og hitastig i Jokulsa 4
Breidamerkursandi. Jon Eyporsson meldi dypt Fjallsar- og Breidarlona (Eyporsson 1951) og Flosi
Bjornsson maldi dypt Breidarlons (Bjornsson 1955).

8- Veourfradi
Flosi Bjornsson hefur birt grein i timaritinu Vedrinu um vedurfar og snjéalag 4 Breidamerkursandi
(Bjornsson 1977).

9- Joklabuskapur / veour a joklinum

Nokkrar rannsoknir hafa verid gerdar & joklabuskap Breidamerkurjokuls (akomu, leysingu) og &
ymsum vedurpattum sem hafa 4hrif & akomu og leysingu, eins og t.d. vindedlisfraedi, hitastig, urkomu,
gufun, 16gun 4 yfirbordi jokuls, endurvarp solgeislunar o.sl. (Lister 1953; Kaltenbrock og Obleitner
1999; Obleitner 2000; Denby og Snellen 2002; Parmhed, Oerlemans og Grisogono 2004; Soderberg og
Parmhed 2006).

10- Hlaup
Sigurdur Bjornsson 4 Kviskerjum birti greinar 1 Jokli um hlaup sem vard 1 Jokulsa a
Breidamerkursandi arid 1927 og tengist hugsanlega eldgosi i Esjufjollum (Bjornsson 1977, 1978).

11-  Landbrot

Vi0 Jokulséarlon hefur verid mikid landbrot af voldum sjavar. Lonid hefur farid ort stekkandi og na
skilur ad adeins mjo landreema 16nid og sjoinn ad. Ef svo heldur fram sem horfir mun bradum vegi og
raflinu stafa hetta af landbroti. Til ad fylgjast med pessari proun, hefur Vegagerdin fra arinu 1991 til
dagsins 1 dag stadid fyrir arlegum malingum &4 umfangi landbrots.Visindamenn 4 vegum
Vegagerdarinnar og adrir hafa gert rannsoknir 4 stekkun Jokulsarlons (Gudmundsson, Bjornsson,
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Palsson og Berthier 2005, 2006) og landbrot vid brina yfir Jokulsa 4 Breidamerkursandi (Johannesson
1994, 1995, 2004; Johannesson og Sigurdarson 2005). Pall Por Imsland hefur rakid orsakir og edli
nuverandi astands og komid med tilldgu um framtidarlausn 4 vandanum (Imsland 2000, & islensku og a4
ensku; Bladamadur 2002). Starfsmenn Orkustofnunar gerdu kornasterdargreiningar og flokkudu syni
af Skeidarar- og Breidamerkursandi eftir bergtegundum til ad finna 0t af hverju strandrof vid Jokulsé &
Breidamerkursandi hefur verid minna eftir Skeidararhlaup 1996 (Hardardottir, Vikingsson, Péalsson
2006).

12-  Jokulsker

Heimamenn og adrir hafa skipulagt nokkra rannsdknaleidangra til ad kanna jokulskerin i
Breidamerkurjokli (m.a. Esjufjoll, Mavabyggdir, Karasker, Bradrasker). Adalaherslan var 16gd 4 ad
rannsaka grodur, fuglalif og skordyralif i skerjunum sem hafa fengid ad proast i fridi fyrir agangi
manna og bufjar. I greinunum sem birtust um skerin ma pé einnig finna nokkrar athuganir um
jardfraedi peirra (Bjornsson og Olafsson 1986; Eypor Einarsson 1987; Bjarni Didrik Sigurdsson 2005).

13-  Feroalog / feroalysingar/samgongur

Jokularnar & Breidamerkursandi hafa lengi verid verulegir farartdlmar og samgongur um sandinn hafa
verid erfidar fram 4 20. 61d. Pegar mikid var i &num, var oft einungis leidin yfir jokulinn ferdaménnum
feer. Margir islenskir og erlendir ferdamenn hafa lyst ferdalogum og svadilforum um sandinn og yfir
jokulinn. A. Ola Iysti arid 1944 ferd sem Ferdafélag fslands skipulagdi um Orzfasveit (Ola 1944). Pall
borsteinsson skrifadi bok um samgongur i Skaftafellssyslum og tileinkadi feroum yfir Jokulsd a
Breidamerkursandi og Breidamerkurjokul sérkafla (Porsteinsson 1985). Porbjorg Arnérsdottir lysir
sidustu ferdinni sem var farin yfir Breidamerkurjokul 4 vefsidunni http://www.thorbergur.is. Einnig
eru til nokkrar heimildir um (bana)slys sem urdu & Breidamerkursandi og Breidamerkurjokli i gegnum
tidina (m.a. Eyporsson 1953).I Framkvemdafréttum Vegagerdarinnar birtist yfirlit um bryrnar sem
hafa veri0 reistar a Breidamerkursandi a 20. 61d (Porvaldsson 2004).

14- Byggoasaga

Nokkrir heimamenn (og adrir) hafa tekid saman upplysingar um byggd a4 Breidamerkursandi &
landnamsold og fram eftir 6ldum og lysa hvernig hin hefur eydst af véldum Orefajokulsgosa og
agangs Breidamerkurjokuls og jokuldnna (Jon Eyporsson 1952; Flosi og Sigurdur Bjornsson a
Kviskerjum, Helgi Bjornsson 1998; Egill Jonsson 2004; Fjolnir Torfason 2005). I ritinu “Skaftafell og
Orzfi” m4 einnig finna upplysingar um ségu byggdar 4 Breidamerkursand (Einarsson et al 1987).

A naestu bladsidu ma finna prjar myndir ur grein Evans og Twigg 2002, sem syna myndun og staekkun
lona vid spord Breidamerkurjokuls og landmotun 4 Breidamerkursandi. Fyrsta myndin synir svaedid
eins og pad leit Ut 1 4gast 1945, dnnur myndin synir stdduna i dgust 1965 og pridja myndin 1 4ghst
1998.
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Mynd 21: Landmétun vid spord Breidamerkur- og Fjallsarjokla arin 1945, 1965 og 1998 (Evans og Twigg 2002).
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3.15 Jokulsarlon

| Myndun og
staekkun
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A : : !l Lagskipting g

Landbrot
Strandrof

Jokulsarlon er jokullon vid spord Breidamerkurjokuls, sem byrjadi ad koma 1 1j6s upp ar 1930. Undir
Breidamerkurjokli er djupur jokulgrafinn dalur, sem ner allt ad 300 m nidur fyrir sjdvarmal. begar
loftslagid for ad hlyna, snemma a 20. 6ld, byrjadi Breidamerkurjokull ad hopa og myndadist 16n i
leegd sem kom 1 1jos framan vid jokulinn. Lonid hefur farid ort stekkandi og na er pad ordid svo stort,
ad adeins mjo landrema skilur 16nid og sjoinn ad. Ef svo heldur fram sem horfir mun bradum vegi og
raflinu stafa heetta af landbroti. Til ad fylgjast med pessari proun, hefur Vegagerdin fra arinu 1991 til
dagsins i dag stadid fyrir arlegum melingum 4 umfangi landbrots. A mynd 22 sést glogglega hvernig
Jokulsarlon hefur myndast og staekkad i gegnum tidina.

Vi Jokulsarlon hefur adallega verid rannsakad :

1-myndun lonsins og breytingar 4 16ninu i gegnum tidina
2-heetta sem stafar af staekkun lonsins:
-landbrot vid bryrnar
-framkvaemdir til ad koma i veg fyrir rof
-strandrof og strandvarnir
-vatnshadarmaelingar

1-myndun lonsins og breytingar 4 16ninu i gegnum tidina

Nokkrir visindamenn hafa rannsakad tilurd Jokulsarlons og breytingar a 16ninu i gegnum tidina.
Guomundur Kjartansson skrifadi tvaer greinar um myndun lonsins (i Nattirufreedingnum 1957 og i
Fold og votn 1980) og Flosi Bjornsson a Kviskerjum tindi saman upplysingar um Jokulséd a
Breidamerkursandi og Jokulsarlon (Flosi Bjornsson 1993). brir visindamenn 4 vegum
Raunvisindastofnunar {slands, Helgi Bjornsson, Finnur Palsson og Eyjolfur Magntsson, toku saman
skyrslu um breytingar & Jokulsarloni 1934-1998 og i Jokli birtist grein eftir pa um stekkun 16nsins

(Bjornsson, Palsson, Gudmundsson 1999, 2001). Sverrir Gudmundsson, Helgi Bjornsson, Finnur
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Pélsson og E. Berthier hafa haldid erindi um staekkun Jokulséarlons a 20. 6ld vid Opinn Haskola arid
2006 og 4 radstefnu um strandrof og strandvarnir sem var haldin & H6fn 1 Hornafirdi arid 2005.

2-heetta sem stafar af staekkun lonsins

Til ad fylgjast med rof vid Jokulsarbra, hefur Vegagerdin fra arinu 1991 til dagsins i dag stadid fyrir
arlegum melingum 4 umfangi landbrots.Visindamenn 4 vegum Vegagerdarinnar og adrir hafa gert
rannsOknir 4 stekkun Jokulsarlons (Gudmundsson, Bjornsson, Péalsson og Berthier 2005, 2006) og
landbrot vid brana yfir Jokulsa 4 Breidamerkursandi (Johannesson 1994, 1995, 2004; Johannesson og
Sigurdarson 2005). Pall Por Imsland hefur samid nokkrar skyrslur og bladagreinar um hattuna &
Breidamerkursandi. [ peim lysir hann naverandi astandi 4 Breidamerkursandi og préun Jokulsarlons i
gegnum tidina. Hann gerir grein fyrir orsékum pessar préunar og gerir tillogu ad framtidarlausn a
vandanum (Imsland 2000, 4 islensku og 4 ensku; Bladamaour 2002). Starfsmenn Orkustofnunar gerdu
kornasterdargreiningar og flokkudu syni af Skeidarar- og Breidamerkursandi eftir bergtegundum til ad
finna Ut af hverju strandrof vid Jokulsa & Breidamerkursandi hefur verid minna eftir Skeidararhlaup
1996 (Hardardottir, Vikingsson, Palsson 2006). S. Arnason meldi 4rid 1998 fyrir Orkustofnun rennsli
og hitastig 1 Jokulsd & Breidamerkursandi. S. Zophoniasson og R. Freysteinsdottir, einnig 4 vegum
Orkustofnunar, gerdu vatnshadarmealingar 1 Jokulsarloni 4 Breidamerkursandi 1991-1998
(Zophoniasson og Freysteinsdottir 1999).

Einnig hafa nokkrar rannsdknir verid gerdar sem tengjast ekki beint myndun og stekkun l6nsins eda
landbroti vid Jokulsarbru. M4 par nefna:

-rannsokn & lagskiptingu setmyndana undir Jokulsarloni (Boulton 1982)

-rannsokn & seltu 1 Jokulsarloni (Kjartansson 1957)

-rannsokn & varmabuskap bradnandi iss 1 Jokulsarloni (Landl, Bjornsson, Kuhn 2003)

-rannsokn & pvi, hversu hratt jokullinn kelfir og hvada pettir stjorna hradanum (van der Veen 2002)
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Mynd 22: breytingar 4 Breidamerkurjokli,
Breidamerkursandi, Jokulsarloni og Jokulsa fra
1903 til 1980 (Price 1982)
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3.16 Esjufjoll, Mavabyggdir, Karasker

Ferdalog
%y
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5 | Jardefnafreedi
% ‘-_\'-;e:"_]r‘ Pelaurdir
8 "'"I Grodur
Dyralif
£ | Grodur )
fy‘* Dyralif | . Karasker
~ Bradrasker
Grodur
n Dyralif
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Esjufjoll, Mavabyggdir, Karasker og Bradrasker eru jokulsker i Vatnajokli, nordan og nordvestan vid
Breidamerkurjokul. Par hafa grédur og dyralif fengid ad proast 1 fridi fyrir 4gangi manna og bufjar og
eru pess vegna talin “upprunaleg”. Flestar rannsoknir sem hafa verid gerdar i skerjunum hafa pvi
adallega beinst ad grodri og dyralifi en einungis ad litlu leyti ad jardfraedi.

Esjufjoll

Talid er ad Esjufjoll tengjast Oraefajokli og Sneafelli; pau teljast liggja 1 midju gamals gosbeltis sem ni
er nzestum pvi kulnad og er kallad Orafajokuls gosbelti. Uppbygging Esjufjalla bendir til ad pau séu
hluti af megineldstdd, sem is hefur rofid sundur. Nordur af fjallgérounum er spordskjulaga legd sem
er liklega isfyllt askja. Arid 1927 vard hlaup i Jokulsa 4 Breidamerkursandi sem hugsanlega tengist
eldgosi 1 Esjufjollum (Sigurdur Bjornsson 1977, 1978). Fredrik Holm, R. Trennes, Karl Gronvold og
Halldor Karlsson hafa rannsakad uppruna liparita i Orefajokuls gosbeltinu (Holm et al. 2004) og beir
hafa einnig kannad bergfredi og jarOefnafraedi eldstodvarinnar i Esjufjollum (Holm et al. 2004). N.
Eyles vann vid joklarannsoknir & Sudausturlandi og rannsakadi m.a. pelaurdir (rock glaciers) i
Esjufjollum. 1 Esjufjollum hafa verid gerdar margvislegar rannsoknir a4 grédri, landndmi plantna,
grodurframvindu, dyralifi og sérstaklega skordyralifi (Halfdan Bjornsson 1951, 1979, 1997; Bjarni
Didrik Sigurdsson 2005). Einnig eru til nokkrar lysingar & “Esjufjallaferdum og Esjufjallagéngum”,
ferdalogum i Esjufjoll (Jon Eyporsson 1951, 1960-61;Valur Johannesson 1975; Jon E. Isdal 1978; Arni
Reynisson 1985 og Sigurdur Sigurdarson 1989).

Mavabyggoir
Kviskerjabraedur rannsékudu grodur, dyralif og jardfredi i Mavabyggdum og arid 1951 birtist grein
eftir Halfdani Bjornssyni i Nattarufredingnum um athuganir peirra.

Karasker, Breeorasker

Kviskerjabraedur kdnnudu grodur og dyralif i Karaskeri og lystu stadhattum (p.a.m. jarofraedi) par
(Halfdan Bjornsson 1958, Sigurdur Bjornsson 1958). Grasafredingurinn Eypor Einarsson rannsakadi
grodur og landnam plantna 1 Kéraskeri og Braodraskeri og skrifadi greinar um athuganir sinar i
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Kviskerjabok (1998), Nordecol newsletter no. 12, desember 1980 (bls. 21-22) og i Naturens verden
april 1988 (bls. 97-111).
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3.17 Sudursveit
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Gloggar lysingar 4 landslagi og nattarufari Sudursveitar ma finna i ritum tveggja heimamanna, Einars
Braga skalds og borbergs bordarsonar rithdfundar fra Hala (Einar Bragi 1973, 1973-1974; bordarson
1956, 1957, 1958, 1974, 1975, 1983, 1986, 1987).
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3.18 Vedurardalur, Vedura

Breytingar & vatnsféllu
Breidamerkursandi
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Breidamerkurjokull lokar fyrir mynni Vedurardals og i dalnum myndast 16n sem hleypur stundum og
teemist. Adur fyrr skiladi hlaupvatnid sér i Vedurd, sem rann undan Breidamerkurjokli i kverkinni
vestan undir Fellsfjalli. Austast 4 Breidamerkursandi sést enn gamall purr farvegur pessarar ar. Ain
rann lengi um Breidabolstadaros til sjavar en for seinna ad renna i Stemmulén, sem sameinadist
Jokulsarléni arid 1991. Faar heimildir fundust um Vedurardal og Vedura. Arid 1993 birtist grein i
Skaftfellingi, par sem Porsteinn Gudmundsson lysir ferd sinni i Vedurardal arid 1928. Flosi Bjornsson
skrifadi tver greinar um jokla milli Fells og Stadarfjalls (i Skaftafellingi 1993 og Jokli 1998) og arid
1996 birtist grein eftir hann um Breidamerkursand, par sem hann lysir breytingum 4 vatnsfollum a
sandinum i gegnum tidina. I grein eftir Baldur b. Porvaldsson, sem birtist i Framkvaemdafréttum
Vegagerdarinnar arid 2004, ma einnig finna glogga lysingu 4 breytingum 4a jokuldam a
Breidamerkursandi auk samantektar um bruargerd. I Morgunbladinu (21. september 1990) er fiallad
um ana Stemmu sem hefur pornad skyndilega upp og einnig er lyst hvernig farvegir annarra 4a &
Breidamerkursandi hafa breyst i gengum aldirnar.
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3.19 Brokarjokull, Kalfafellsdalur, Pverartindur, Birnudalstindur

Landslag undir joklinum
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A Sudausturlandi eru fjolmargar ttkulnadar megineldstodvar, til ad mynda Vestra- og Eystrahorn,
Kollumulaeldst6d, Geitafellseldstdd, Hvannadalseldstdd, Skaftafellseldstod o.fl.. | peim ma finna
fjolbreytilegar bergtegundir, eins og liparit med basaltedum og djipbergsinnskotum. 1 fjollunum {
kringum Kalfafellsdal eru tver utkulnadar eldstodvar, bverartindur vestan vid dalinn og
Birnudalstindur austan vid hann. Pessar eldstéovar voru virkar 4 Tertier-timabilinu og i peim koma
djapbergsinnskot ur gabbro, grandfyr og granit i 1j0s. Bergfraedi og hoggun pessara eldstodva hafa
verid rannsakadar itarlega af jardfredingum fra Danmorku og Eistlandi.

bverartindur
Eistneski jardfredingurinn Alvar Soesoo hefur rannsakad bergfradi og steindafraedi djupbergsinnskota

i Pverartindi (A. Soesoo 1995, 1998). Daninn M.B. Klausen kannadi adallega halla og pykkt
berggangna i gangapyrpingum sem tengjast fornu eldstddinni i Pverartindi (M.B. Klausen 1995, 2004,

2006)

Birnudalstindur
Daninn M.B. Klausen rannsakadi halla og pykkt berggangna i gangapyrpingum sem tengjast fornu
eldst6dinni 1 Birnudalstindi (Klausen 2006).

Brokarjokull

Reglulega hafa verid birtar nidurstédur Gr spordmelingum & Brdokarjokli 1 timaritinu Jokli (Eyporsson
1963; Rist 1984; Sigurdsson 1998-2006). I lok 19. aldar gekk Brokarjokull hratt fram og lokadi fyrir
mynni dals sem nefnist Vatnsdalur. Par myndadist 16n og hlaup sem komu Ur pessu 16ni hafa valdid
miklum skemmdum 4 grédurlendi. I bokinni Joklaversld (2004) ma finna lysingu 4 pessum hlaupum.
Cranleigh School skipulagdi arid 1985 rannsoknaleidangur ad Brokarjokli. Unnid var m.a. ad pvi ad
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Mynd 23: Kort af svaedinu vid spord Brokarjokuls (Winser 1985).
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kortleggja Brokarjokul og jadarsvaedi hans (Winser 1985; sja mynd 23). Einnig voru gerdar kannanir 4
grodri og fuglalifi i Kalfafellsdal (sja mynd 24).

Joklar milli Fells og Staoarfjalls
Grein um jokla milli Fells og Stadarfjalls eftir Flosa Bjornsson birtist 1 Skaftfellingi (1993) og Jokli
(1998).

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og
skridjoklunum sem teygja sig nidur fra honum.

Chondrosea Cotyledon Dryas Uecrtopetala Oxyria Digyna Papaver Croceum

Mynd 24: Algengar plontur i Kalfafellsdal (Ur :Winser 1985)
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3.20 Skalafellsjékull

Hatrafellshals

Jokulgardar:
-aldursgreining med fléttum

-timasetning & Litlu iséldinni

fellsjoka
L '-“*‘jf‘r'

Jdodgh g b abirann

< Blameters

Inchca 5 mana rial @CHES 103 2005, Dismbaton Spor Mage .4, Franee, 3 fghts nese reed |E@ 3000 Landmaing ar Idands

Arid 1930 voru nokkrir skridjoklar i Austur-Skaftafellssyslu, skodadir og meldir, p.a.m.
Skalafellsjokull vid Sultartungugil (Eiriksson 1932). Reglulega hafa verid birtar nidurstédur ur
sporOmalingum 4 Skalafellsjokli i timaritinu Jokli (Eyporsson 1963; Rist 1984; Sigurdsson 1998-
2000).

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir
Skalafellsjokli. Sigfinnur Snorrason skrifadi 4rid 1979 4. ars ritgerd i jardfraedi vid Haskola Islands um
“Myrajokla og Vatnsdal. Hann kortlagdi jokulgarda og adrar jokulminjar framan vid m.a.
Skalafellsjokul og aldurgreindi pau. Arid 1984 skrifadi hann yfirgripsmikla doktorsritgerd um sama
viofangsefni.

Sérstaklega Bretar hafa verid duglegir a0 rannsaka Skalafellsjokul. M. Sharp rannsakadi jardlog og
jokulgarda framan vid Skalafellsjokul til ad fa upplysingar um hop og framskrid jokla & austurlandi &
Hoélosen-timabilinu (M.J. Sharp 1984; M.J. Sharp og A. Dugmore 1985). D. Evans skodadi snid i
gegnum setldg sem var synilegt i arbakka vid jokuljadarinn. Ur pvi matti lesa pa ras atburda sem attu
sér stad frda myndun laganna: setmyndun vid jokuljadarinn, framskrid Skalafellsjokuls yfir pessi setlog
& Litlu {soldinni, breytingar sem attu sér stad i pessum logum af voldum jokulfargs og botnurd sem
hefur myndast undir joklinum (Evans 2000). T. Bradwell hefur, asamt K.M. McKinzey og J.F. Orwin,
gert rannsOknir 4 fléttum sem vaxa 4 jokulgdrdum og reynt ad finna fylgni milli steerdar flétta og aldurs
jOkulgardsins sem paer vaxa 4. Bradwell, Orwin og McKinzey endur-aldursgreindu jokulgardana
framan vid Heinabergsjokul og Skalafellsjokul til a0 gera samanburd 4 tveimur mismunandi
aldursgreiningaradferdum med fléttum og ad finna Ut hvor adferdin geefi bestu nidurstodurnar. Peir
bjuggu til timatal um joklabreytingar, timasettu Litlu soldina og dkvadu utbreidslu hennar (K.M.
McKinzey, J.F. Orwin, T. Bradwell 2004 og 2005). Mynd 25 synir landmo6tunarkort sem peir teiknudu
fyrir sveedid framan vid Skalafells- og Heinabergsjokla.
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Mynd 25: Landmétunarkort af sveedinu framan vio Skalafellsjokul og Heinabergsjokul.
Kortid synir jokulrond, jadarurd, jokulgarda, jokulsprungur, oskulég, jokullon, ar,
jokulvatnsset, jokulker, jokulkemba, sanda, botnurd og berggrunn (McKinzey, Orwin og
Bradwell 2004, bls. 320).

57



3.21 Heinabergsjokull

Nuverandi og forn 16n i pverddlum:
-strandlinur

-sethjallar

-vatnsset

-flodahaetta
-varnaradgeroir
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Heinabergsjokull stiflar Vatnsdal og par hefur myndast 16n sem taemist arlega. Adur fyrr hljop ur
Vatnsdal sudur yfir Myrar og pa ollu Vatnsdalshlaup miklum skemmdum. [ lok 19. aldur gekk
Heinabergsjokull svo langt fram ad hann lokadi fyrir Heinabergsdal og p4 myndadist 16n framarlega i
dalnum (Dalvatn). Par mé sja strandlinu 1 133 had sem vitnar um tilvist pessa horfna 16ns. Herra i
hlidum dalsins sjast eldri strandlinur (Hjorleifur Guttormsson, 1993; bls. 158).

Tiltolulega margar rannsdknar hafa verid gerdar vid Heinabergsjokul. Viofangsefni flestra rannsokna
hafa verid:

1- naverandi og forn jokulstiflud lén i pverdolum vio Heinabergsjokul, sethjallar,
strandlinur og adrar setmyndanir i 1oni
2- aldursgreining a jokulgoroum framan vio Heinabergsjokul med kortum, fléttum,

Schmidt-hammer adferd og oskulogum til ad fa upplysingar um joklabreytingar eftir ad
Litla Isoldin nadi hamarki sinu. Timasetja Litlu Isoldina.

3- flodahzetta 4 Myrum og varnaradgeroir heimamanna gegn agengi jokulfljota
4- joklabreytingar

5- landslag undir joklinum

1- Nuverandi og forn jokulstiflud 16n i pverdolum

Breskir visindamenn rannsékudu setmyndanir og landmotun sem tengjast nuverandi og fornum I6num
sem hafa myndast 1 pverdélum vid Heinabergsjokul. bPeir konnudu m.a. sethjalla og fornar strandlinur
vi0 naverandi jokullon og strandlinur og vatnsset vid forna 16nid (M.R. Bennett, D. Huddart, T.
McCormick 2000). A mynd 26 ma sjia landmoétunarkort af svadinu vid jadar Skalafells- og
Heinabergsjokla.

2- Aldursgreining a jokulgoroum

Sigfinnur Snorrason skrifadi 4rid 1979 4. ars ritgerd i jardfraedi vid Haskola Islands um “Myrajokla”
(Skalafellsjokul, Heinabergsjokul og Flaajokul). Hann kortlagdi jokulgarda og adrar jokulminjar
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framan vid Myrajoklana og aldurgreindi pau. Arid 1984 skrifadi hann yfirgripsmikla doktorsritgerd um
sama vidfangsefni. Tveir hopar breskra visindamanna hafa unnid ad pvi ad aldursgreina jokulgarda
framan vid Heinabergsjokul. Fyrri hopurinn gerdi samanburd 4 tveimur adferoum sem eru notadar til
a0 aldursgreina jokulminjar: Schmidt-hammer adferd og fléttuadferd. beir notudu pessar adferdir til ad
f4 upplysingar um hop Heinabergs-, Kviar- og Holarjokuls eftir ad Litla [s6ldin nadi hamarki sinu
(D.J.A. Evans, S. Archer, D.J.H. Wilson 1999). Markmid med rannsdkninni var adallega ad akveda
hvada adferd hentadi best. Seinni hopurinn endur-aldursgreindi jokulgardana framan vid
Heinabergsjokul (og Skalafellsjokul) til ad gera samanburd 4 tveimur mismunandi
aldursgreiningaradferdum med fléttum og ad finna Ut hvor adferdin geefi bestu nidurstodurnar. Peir
bjuggu til timatal um joklabreytingar, timasettu Litlu fsoldina og dkvadu utbreidslu hennar (K.M.
McKinzey, J.F. Orwin, T. Bradwell 2004 og 2005).

3- Flooahaetta 4 Myrum og varnaradgeroir

Johanna Katrin bérhallsdottir skrifadi BS-ritgerd i landafraedi vid H.I. um flodahaettu & Myrum og
gerdi samantekt & varnaradgerdum sem Myramenn hafa gripid til i gegnum tidina til ad verja byggd
(J.K. borhallsdéttir 2004)

4- Joklabreytingar

Arid 1930 voru nokkrir skridjoklar i Austur-Skaftafellssyslu, p.a.m. Heinabergsjokull og Vatnsdalur,
skodadir og maldir (Eiriksson 1932). Reglulega hafa verid birtar nidurstodur ur spordmelingum a
Heinabergsjokli 1 timaritinu Jokli (Eyporsson 1963; Rist 1984; Sigurdsson 1998-2006).

5- Landslag undir joklinum
Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og
skridjoklunum sem teygja sig nidur fra honum.

Mynd 26: Landmoétunarkort af svaedinu vio
jadar Skalafells- og Heinabergsjokla (Bennett
og adrir 2000)
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3.22 Vatnsdalur og Dalvatn
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Heinabergsjokull stiflar Vatnsdal og par myndast 16n sem taemist arlega. Snemma 4 arinu flj6ta margir
isjakar 4 16ninu en eftir hlaup er 16nid “tomt” og er dalbotninn pa pakinn bradnandi isjokum. Adur fyrr
hljép ar Vatnsdal sudur yfir Myrar og pa ollu Vatnsdalshlaup miklum skemmdum.Eftir 1948 ferou
Heinabergsvotn sig vestur og foru ad renna i Kolgrimu. Sidan hafa hlaupin Gr Vatnsdal fundid sér
farveg i Kolgrimu og hafa hlaupin verid tiltdlulega meinlaus. I lok 19. aldur gekk Heinabergsjckull svo
langt fram a0 hann lokadi fyrir Heinabergsdal og p4 myndadist 16n (Dalvatn) framarlega i dalnum. bar
ma sja strandlinu 1 133 had sem vitnar um tilvist pessa horfna 16ns. Haerra 1 hlidum dalsins sjast eldri
strandlinur (Hjorleifur Guttormsson, 1993; bls.158).

Til eru badi visindalegar rannsoknir og frasagnir heimamanna um hlaup ar Vatnsdal og Dalvatni.

Frasagnir heimamanna um hlaup ur Vatnsdal og Dalvatn hafa birst i Skaftfellingi (Unnur
Kristjansdottir 1993 og 2000), Jodynum (Unnur Kristjansdottir 1988) og Joklaverdld (Egill Jonsson
2004).

Nokkrir visindamenn hafa samid greinar og ritgerdir um Vatnsdal. Sigurdur Poérarinsson heimsotti
Vatnsdal og lysti dalnum i bok um joklabreytingar og hafis (S. Porarinsson 1969). Sigfinnur Snorrason
skrifadi arid 1979 4. ars ritgerd i jardfraedi vid Haskola Islands um “Myrajokla og Vatnsdal”. Hann
kortlagdi jokulgarda og adrar jokulminjar framan vid Myrajoklana og aldurgreindi pau. Arid 1984
skrifadi hann yfirgripsmikla doktorsritgerd vid Héaskolann i Oslo um sama vidfangsefni. Prir breskir
jarofraedingar rannsokudu setmyndanir og landmotun sem tengjast niverandi og fornum lénum sem
hafa myndast i pverdolum vid Heinabergsjokul (Vatnsdalslon og Dalsvatn). Peir kénnudu m.a.
sethjalla og fornar strandlinur vid niiverandi 16n i Vatnsdal og strandlinur og vatnsset vid forna 16nid i
Heinabergsdal (M.R. Bennett, D. Huddart, T. McCormick 2000). Mynd 27 synir pversnid af
Heinabergsdal, 4 myndinni sjast nokkrar fornar strandlinur i mismunandi hao.
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Mynd 27: pversnid af Heinabergsdal; 4 myndinni sjast fornarrandlinur i mismunandi h2ed (ir Bennett 2000).

Johanna Katrin Poérhallsdottir hefur gert sogulega samantekt & varnaradgerdoum sem heimamenn a
Myrum hafa gripid til i gegnum aldirnar til ad vernda byggd fyrir agengi jokulvatna (Porhallsdottir
2004). A loftmyndinni hér ad nedan sjast varnargardar sem heimamenn hafa byggt i gegnum tidina.

e :
Vartiargarour 1968 60

Hugsenieg gonaubetl

?;?arnax:garvéur 1937
Eihdsstediiosr
Skuirdur 15 g Varnargarbar 1947
Hesthtisshiedsia 1937 : <

. Stada jokuispords 19350
Stada jGkulsperds 1804 B2 0
Varmargardar
e e Skurdur
Steda iSkuilsporss 1694 sl
e ~ Gonguleid

o M S

Mynd 28: Varnaradgerdir Myramanna vid Hélmsa (Pérhallsdottir 2004, bls. 24).
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3.23 Myrar
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Holmsé, sem rennur undan Flaajokli, hefur lengi 6gnad byggd & Myrum. Heinabergsjokull stiflar
pverdal, Vatnsdal og par myndast 16n; adur fyrr hljop reglulega ur l6ninu i Vatnsdal i Holmsé sudur
yfir Myrar. Heimamenn hafa i gegnum tidina med handverkferum byggt margar “kynsloédir”
varnargarda, sem attu ad vernda sveitina fyrir agangi jokulfljota. Flestar heimildir sem varda Myrar
tengjast pessum skadlegu jokulhlaupum i Holmsa. Gunnar Benediktsson lysir pessari eilifu barattu
Myramanna vid illvig jokulfljot 1 ritgerdum og i sjalfsevisdgu sinni (Gunnar Benediktsson 1944,1954,

1977, 1978).

Johanna Katrin Porhallsdottir skrifadi BS-ritgerd i landafraedi vid H.I. um flodahattu 4 Myrum og
gerdi samantekt 4 varnaradgerdum sem Myramenn hafa gripio til i gegnum tidina til ad verja byggd
(J.K. Porhallsdottir 2004; R. Olafsdottir og J.K. bPérhallsdottir 2004).
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3.24 Flaajokull, HéImsa
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Vid Flaajokul hefur adallega prennt verid rannsakad:

1-Joklabreytingar

2-Jokulgaroar, melatiglar, landmo6tun almennt
3-Vatnsrennsli undan Flaajokli

4-Landslag undir joklinum

1- Joklabreytingar

Arid 1930 voru nokkrir skridjoklar i Austur-Skaftafellssyslu, p.a.m. Flaajokull, skodadir og maldir
(Eiriksson 1932). Reglulega hafa verid birtar nidurstodur ur jokulspordamelingum i timaritinu Jokli
(Eyporsson 1963; Rist 1984; Sigurdsson 1998-2006).

2-Jokulgaroar, melatiglar, landmo6tun almennt

Howarth og Price konnudu arid 1969 jadarlon vid Fldajokul (Howarth og Price 1969). Sigfinnur
Snorrason skrifadi arid 1979 4. ars ritgerd i jardfradi vid Haskola Islands um “Myrajokla”
(Skalafellsjokul, Heinabergsjokul og Flaajokul). Hann kortlagdi jokulgarda og adrar jokulminjar
framan vid Myrajoklana og aldurgreindi pau. Arid 1984 skrifadi hann yfirgripsmikla doktorsritgerd um
sama vidfangsefni. Polskir visindamenn hafa verid duglegir ad rannsaka Flaajokul. M. Dabski hefur
notad upplysingar um landmoétun, gdmul kort og nidurstddur ur aldursgreiningu med fléttum til ad
akveda hvad jokulgardarnir framan vid Flaajokul eru gamlir (Dabski, 2002). Einnig hefur hann skodad
melatigla 1 jokulbergi vid Flaajokul (Dabski 2005). Adrir polskir visindamenn, fra Haskélanum i
Torun, rannsokudu landmétun vid Flaajokul og gerdu landmotunarkort fyrir jadarsvaedi jokulsins (P.
Molewski 2005, sja mynd 29).

3-Vatnsrennsli undan Flaajokli

Hoélmsa, sem rennur undan Flaajokli, hefur oft 6gnad byggd 4 Myrum. begar Flaajokull for ad hopa
feerdi Gtfallio sig austur og byrjadi vatn ad renna austur i Hleypilek, i stadinn fyrir vestur i Holmsa og
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ognadi rektudu landi. Til ad koma i veg fyrir pad, byggdi Vegagerdin varnargard arid 2002 ad 6sk
heimamanna en pa vard til nytt uppistooulon. Nokkrar rannsdknir tengjast byggingu pessa varnargards;
gert var mat & umhverfisdhrifum (Sigurdardoéttir, Smaradoéttir 2001) og vatnsrennsli undan eystra hluta
Fl4ajokuls var rannsakad itarlega (Palsson, Bjornsson 2000). I kjolfar byggingar varnargards 2002 var
gert mat & flodahaettu (Porhallsdottir 2004) og uttekt &4 varnaradgerdum heimamanna (Poérhallsdottir &
Vegagerdin 2004).

S R g A I = el

Fig. 1. Geomorphological sketch of Flaajékull marginal zone based on a stereoscopic pair of aer-
ial photographs from 1989: A - situation from 1989, B - simplified situation after spring 2001; 1
- crevasses on glacier surface, 2 — glacier surface covered supraglacial debris, 3 — moraine ridg-
es, 4 — ground moraine, 5 - channels of current rivers, 6 — abandoned beds of proglacial outflow,
7 — former traces of sandur outflow, 8 - alluvial cones, 9 - lakes, 10 - outcrops of bedrock, 11 -
Hélmsdrgard profile along which the research was conducted.

Mynd 29: Landmoétunarkort: jokulminjar vio spord Flaajokuls A = ario 1989; B = vorio 2001 (ur Molewski
2005).

4- Landslag undir joklinum
Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og

skridjoklunum sem teygja sig nidur fra honum, p.a.m. Flaajokli.
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3.25 Vidbordsjokull, Svinafellsj6kull i Nesjum, Hoffellsj6kull, Hoffellssandur,
Geitafell

Landslag undir joklinum
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Hoffellssandur:
-landmétun
-jardsaga
-vatnafraedi
-sjavarstodubreytingar

Vioborodsjokull
Engar heimildir fundust um Vidbordsjokul. Engar spordmelingar virdast hafa verid gerdar.

Svinafellsjokull i Nesjum

Svinafellsjokull og Hoffellsjokull eru kvislar af sama
joklinum. Vestari kvislin er kollud Svinafellsjokull og
austari kvisl heitir Hoffelsjokull. Litid fell, Oldutangi
skilur jokularmana ad. Badir jokularmarnir hafa verid
meldir reglulega. Arid 1930 voru nokkrir skridjoklar i
Austur-Skaftafellssyslu, p.a.m. Svinafellsjokull, skodadir
og meldir (Eiriksson 1932). Helgi Bjornsson og adrir
hafa rannsakad rof af véldum jokla og kannad landslagio
undir Svinafells- og Hoffelsjokli. (sja mynd 30). Um 1890 gekk Svinafelllsjokull lengra fram en
Hoftellsjokull en Svinafellsjokull hefur hopad miklu meira en Hoffellsjokull og er ni miklu stytttri.
Fair jokulspordar hafa hopad jafamikid og Svinafellsjokull. A arabilinu 1930-1992 nam pad 2,6 km og
vi0 jokulspordinn hefur myndast geisistort 16n.

| ICHES 007 2005, Disuieation Spoe mage 5.4, Framee, 2l sghis reunad | B 2000 Landmaaleg a lsiands

Hoffellsjokull

Saenskir visindamenn hafa synt Hoffellsjokli mikinn dhuga. Hans W:sson Ahlmann skipulagdi med
adstod Sigurdar borarinssonar nokkra sansk-islenska rannsoknaleidangra a Hoffellsjokul arin 1938,
1939 og 1940 og gerdi athuganir 4 joklabuskap (dkomu og leysingu), vedurfari, skridhrada, ahrif sem
trkoma og hiti hafa 4 joklabtskap og afrennsli. Arid 1952 skodadi Sviinn Gunnar Hoppe nokkra
skrigjokla & Sudausturlandi, p.a.m. Hoffellsjokul, og arid 1955 rannsakadi Sviinn L. Arnborg
jadarlonin vid Hoffellsjokul. T. Ebert rannsakadi undirkeelt vatn vid Hoffellsjokul og greindi fra
nidurstddum sinum i meistararitgerd (Ebert 2003).
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Hoffellssandur

f jokulgardinum framan vid Hoffellsjokul hafa leifar af sjavardyrum fundist og i Hoffellssandi voru
7000 ara gamlar rostungstennur uppgotvadar. Bendir petta til pess ad sjorinn hafi um timabil n4d langt
inn i land. Hoffellsandur hefur verid rannsakadur mjog vel. Sviarnir F. Hjulstrom og A.Sundborg hafa
asamt Joni Jonssyni skipulagt tvo rannsoknaleidangra til ad kanna sandinn. Peir kortlogdu sandinn
med tilliti til landmoétunar og rannsdkudu m.a. jardsogu Hoffellsands, jokulberg, vedurfar, vatnafredi
Austurfljota, sjavarstodubreytingar og myndun jokullona.

Geitafell

Hvergi 4 landinu ma finna jafnh mikid af stérum djapbergsinnskotum a yfirbordi eins og &
Sudausturlandi. Pessi innskot hafa myndast 4 tdluverdu dypi og asteda fyrir pvi ad pau sjast nuna er ad
(isaldar)joklar hafa rofid burt jardlogin sem adur huldu pau. Djapberg finnst helst i rétum (fornra)
megineldstodva, eins og Geitafellseldst6d. Gabbro-innskot sem tengjast Geitafellseldst6d mé finna i
klettahryggjum austan vid Hoffellsjokul (Geitafellsbjorgum og Husbergi) og i vestanverdum
Vidbordsdal. Nokkrir visindamenn hafa rannsakad bergfraedi og steindafraedi Geitafellseldstodvar og
segulfravik vid gabbrd-innskot (m.a. Annels 1967, Schonhérting 1978, Fridleifsson 1983 og 2004).

Silfurberg

I Hoffelsfjollum fannst silfurberg og par var um timabil stundad silfurbergsnam. Greinar um
silfurbergid i Hoffelli hafa birst i Nattirufreedingnum og Skaftafellingi (Pordarson 1945; Gisladottir
2004)

Jarodlagafreedi, groour og loftslag
Russneskir visindamenn undir handleidslu M.A. Akhmetiev rannsékudu jardlagafraedi, grodur og
loftslag 4 Islandi &4 Nylifsold (Akhmetiev 1978, 1991)

il 0

— 78
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Mynd 30: Lanslag undir austanverdum Vatnajokli. Fengin ar Joklaverold 2004, bls. 149
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3.26 H6fn, Hornafjérour
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Jardskorpan sigur nidur undan pyngd jokulfargs. Pegar joklar stekka sigur jardskorpan (”landsig”) en
um leid og joklar fara ad bradna og farginu léttir af lyftist hin (“landris”). Bradnun jokla veldur auk
pess breytingum 4 sjavarbordi. A pessari og sidasti 61d hefur Vatnajokull minnkad, jokulfarginu hefur
1étt af landinu og pad hefur risid, allt ad einum metra 4 jadri jokulsins og 0,5 metra i Hornafirdi.
Landris lysir sér i breytingum & fjéorum, leirum og votlendissvedum og innsiglingsleidin um
Hornafjardards hefur grynnkad. Pessar breytingar hafa valdid Hornfirdingum &hyggjur og hafa peir
skipulagt prjar radstefnur (arin 1990, 1994 og 2005) um hafnarmannvirki og innsiglingar,
strandbreytingar, landris o.fl. Arid 1997 var haldin spastefna um framtid byggdar.
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Mynd 31: Aztlad landris (innan skekkjumarka) i grennd vid Vatnajokul milli 1992-1996. Fengid ur Sjoberg
(2000)
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Flestar rannsoknir sem hafa verid gerdar i Hornafirdi tengjast pvi “isostasi” (landrisi og landsigi i
kjolfar joklabreytinga), sjavarstddubreytingum og breytingum & strandlinum (Pall Imsland 1986,
1990, 1992, 1994, 1997, 2004 og 2005; G. Viggoson et al. 1993; L.E. Sjoberg et al. 2000); C. Pagli, et
al. 2005). Mynd 31 synir aztlad landris i grennd vid Vatnajokul milli 1992-1996.

Adrar rannsoknir hafa beinst ad myndun og aldri Hornafjardar (Sigbjarnarson 1997, Imsland 2005).
E.A. Annels fra Haskolanum i London skrifadi arid 1967 doktorsritgerd um “jardfradi Hornafjardar”.
I ritgerd sinni lysti hann adallega gerd og uppruna bergs (bergfedi) og gerd steinda i pvi
(steindafradi).

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og
skridjoklunum sem teygja sig nidur frd honum.

Arid 1974 gerdi E. Gunnlaugsson kénnun & neysluvatni i Hornafirdi.
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3.27 Lambatungnajékull
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Lambatungnajokull er adgengilegastur austurjoklanna og best rannsakadur. bPérdur Porkelsson Vidalin
(1661-1742) sem bjo um skeid i Porisdal skrifadi ritgerd um rannsoknir sinar & pessum skridjokli.
Telst hun vera eitt elsta visindarit um jokla.

Hoffellsdalsjokull var hluti af Lambatungnajokli. Spordur hans hefur verid maeldur & premur stodum &
stuttu timabili milli 1930-1940.

Arid 1952 rannsakadi Sviinn Gunnar Hoppe éasamt Joni Joénssyni jokulminjar, sérstaklega
jokulrudning, vid jadar Lambatungnajokuls.

A arunum 2004-2006 kénnudu Tom Bradwell, Andrew Dugmore and David Sugden jokulgarda vid
Lambatungnajokul. beir rannsokudu hvort pad vari haegt ad finna samband milli joklabreytinga
Lambatungnajokuls 1 lok Holosens og loftslagsbreytinga. Peir notudu upplysingar um landmoétun til
pess ad rekja joklabreytingar og aldursgreindu jokulminjar, p.a.m. jokulgarda med fléttum og
oskulogum. Nidurstodur Gr pessum rannsoknir voru notadar til ad akveda hvenzr Litla {soldin hafoi
nad hamarki sinu 4 Sudausturlandi (Bradwell 2004; Bradwell, Dugmore og Sugden 2006).

69



3.28 Austurtungnajékull, Nordurtungnajékull, Axarfellsjokull,
Vesturdalsjokull

Skrigjoklarnir sem teygja sig nidur fra austanverdum Vatnajokli hafa mjog litid verid rannsakadir,
sokum erfids adgengis. Ekki hafa verid gerdar jokulspordamelingar 4 pessum joklum en Helgi
Bjornsson og adrir joklafredingar 4 vegum Raunvisindastofnun Haskoéla Islands eru ad kanna
landslagid undir joklunum.
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3.29 Vestrahorn
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Hvergi 4 landinu ma finna jafnh mikid af stérum djapbergsinnskotum a yfirbordi eins og &
Sudausturlandi. Djupberg finnst helst i rotum (fornra) megineldstédva og er Vestrahorn ein af peim.
Vestrahorn er ad miklu leyti Ur gabbrd og granofyr. Fjallid telst vera “berghleifur”, p.e.a.s. stersta
gerd af innskotum og er hluti af fornu kvikuholfi (Jardfraedilykill, bls. 29). Bergid er lagskipt, vegna
bess ad efnasamsetning kvikunnar hefur breyst téluvert 4 medan storkunin atti sér stad.

[ Vestrahorni ma finna sart berg, basiskt berg og blanda af peim. Nokkrir visindamenn hafa kannad
tengslin milli strs og basisks bergs i Vestrahorni og blandbergid sem hefur myndast.

Djupbergsinnskotin & Sudausturlandi voktu athygli breskra visindamanna og komu nokkrar peirra til

a0 rannsaka lagskiptingu i gabbréi eda tengslin milli strs og basisks bergs i Vestrahorni (m.a. Cargill
1928; Blake 1965; Roobol 1969,1974; Thomadsen, Tegner og adrir 2004).
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3.30 Eystrahorn
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Eystrahorn er eins og Geitafell og Vestrahorn forn megineldstdd. Fjallid er svokalladur berghleifur,
tiltélulega stort djapbergsinnskot sem samanstendur af lagskiptu gabbroéi, granofyr og “blandbergi”.

Breskir visindamenn (Cargill 1928, Blake 1964/1966, Mattson 1986, Thomadsen, Tegner og adrir
2004) hafa rannsakad bergfredi Eystrahorns itarlega og hafa rannsoknir peirra adallega beinst ad

tvennu:

-lagskipting djapbergs
-tengsl milli surs og basisks bergs
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3.31 Lonsoreaefi
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Jardfraedi Lonsorefa hefur verid rannsokud itarlega af Helga Torfasyni, sem skrifadi arid 1979

doktorsritgerd vid Haskola i Liverpool um jardlagaskipan og hdggun a Sudausturlandi (Torfason
1979).

:

Arid 1985 fannst jardbik i holufyllingum i Skyndidal. Talid er ad jardbikid hafi myndast pegar
berggangur hafi skotist inn i surtarbrandsad og snogghitad hana. Um pennan merkilega fund birtust
nokkrar greinar, i NattGrufredingnum (Sveinn Jakobsson & Gudmundur O. Fridleifsson 1989) og i
timaritinu Tyli (N.N. 1985).

b6 ad litid s¢ um jardhita & Sudausturlandi, hefur jarohiti fundist & illadgengilegum stad i
Hoftellslambatungum, Vandradatungum (Jon Jonsson 1977)

bordur borkelsson Vidalin i Porisdal, samdi fyrsta visindarit um islenska jokla . Hann reyndi ad finna
ut hvad olli myndun skridjokla og studdist m.a. vid athuganir sinar 4 Lambatungnajokli.

Nattirufreedingurinn Porvaldur Thoroddsen ferdadist arin 1882 og 1894 um svedid og lysti grodurfar
og jardfredi pess i ferdabok sinni.

A timabilinu 1835-1897 var buid i Grund i Vididal. Mikil er til af frasdgnum um bésetu i dalnum og i
peim ma finna greinargddar lysingar 4 buskaparhattum og landslaginu iVididal og nagrenni.

Arid 2003 var unnid rannsoknarverkefni “Polmérk ferdamennsku i fridlandinu 4 Lonsorefum” sem
hafdi pad markmid ad skoda hvada ahrif fjolgun ferdamanna hefur 4 umhverfi og samfélag nokkurra
ferdamannastada (Anna Déra Saporsdottir 2003).

Arid 1996 gaf Umhverfisstofnun ut baekling um fridlandid i Lons6reefum med upplysingum um sogu,
jardfredi, grodur, fuglalif og gonguleidir 1 fridlandinu (sja mynd 32).
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Mal og Menning hefur gefid 1t sérkort “Lonsorefi. Stafafell-Berufjordur” 1:100.000 med
upplysingum um gonguleidir i Lonsorafum. A bakhlidinni er gott jardfraedikort eftir Helga Torfason,
sem synir jar0fredi Kollumulaeldstodvarinnar. Svipad kort ma finna 4 Plontuvefsja
Nattarufraedistofnun Islands (http://www.ni.is; sja mynd 33).
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Granofyr, granit
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Mynd 33: Jardfraedikort af Kollumiilaeldstod (Plontuvefsja Natttrfraedistofnun Islands).
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3.32 Sudausturland
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Nokkrar rannsoknir na yfir allt Sudausturland. Ma skipta pessum rannséknum 1 eftirfarandi flokka:

1- landslag undir joklinum

2- joklabreytingar og loftslagsbreytingar i gegnum tidina

3- bergfraedi, med aherslu a djupbergsinnskotum

4- 16gun sjavarbotns og set 4 landgrunninu sudaustan Islands
5- leit a0 hagnytum malmum

6- yfirlit yfir jarohita og olkeldur

7- yfirlit yfir eldstodovar

1- landslag undir joklinum

Helgi Bjornsson og adrir hafa rannsakad rof af voldum jokla og kannad landslagid undir Vatnajokli og
skridjoklunum sem teygja sig nidur fra honum. Arid 1994 hélt Helgi Bjornsson erindi um rof af
voldum jokla og landslagi undir sunnanverdum Vatnajokli 4 radstefnu um strandrof og strandvarnir
sem var haldin & Hofn 1 Hornafirdi (Bjornsson 1994).

2- joklabreytingar og loftslagsbreytingar i gegnum tidina

Nokkrir visindamen hafa rannsakad framskrid og hop skridjokla & Sudausturlandi i gegnum tidina.
Sumarid 1930 voru nokkrir skridjoklar i Austur-Skaftafellssyslu skodadir og maeldir (Eiriksson 1932).
[ nokkrum itarlegum greinum hefur Jack Ives lyst loftslagsbreytingum og &hrifum peirra a skridjokla 4
Sudausturlandi undanfarin tvé arptisund (Ives 1994-1996). Hopur breskra visindamanna, T. Bradwell,
J.F. Orwin og K.M.McKinzey, hafa aldursgreint jokulminjar (adallega jokulgarda) vio spord skridjokla
med fléttum til ad fa4 upplysingar um hop og framskrid joklanna. beir hafa bid til timatal um
joklabreytingar, timasett Litlu [soldina og akvedid Gtbreidslu hennar 4 Sudausturlandi (Bradwell 2001,
2004; Orwin og McKinzey outgefin grein). Bradwell hefur teiknad linurit sem synir hvernig
fléttustzerd tengist aldri jokulminja 4 Sudausturlandi (sja mynd 34). Gudmundur Omar Fridleifsson
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hefur tekid saman upplysingar um utbreidslu jokla 4 Sudausturlandi & Midsen (sidtertier) og birt
nidurstodurnar i itarlegri grein (Fridleifsson 1995).
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Mynd 34: Linurit sem synir hvernig fléttustzerd tengist aldri jokulminja 4 Sudausturlandi (Bradwell 2001, bls.

3- bergfradi, med aherslu 4 djupbergsinnskotum

A Saudausturlandi ma finna 6venju mérg djupbergsinnskot (m.a. gabbro, granofyr) i rotum utkulnadra
megineldstodva. Sérstaklega hafa breskir visindamenn synt pessum djupbergsinnskotunum mikinn
ahuga. Adallega tvennt hefur vakid athygli peirra; lagskipting djapbergs og ndin tengsl milli stirs og
basisks bergs i djiipbergsinnskotum. A attundi aratugnum hafa G.P.L. Walker og (doktors)nemendur
hans gert itarlegar rannsoknir 4 bergfradi (Sud)austurlands og kannad ummerki um landrek (Anderson
1949; Tyrell 1949; Blake 1965, 1968; Gale and Moorbath 1966; Johnson 1968; Roobol 1971, 1972;
Ward 1978-1979). Helgi Torfason rannsakadi jardfraedi Sudausturlands itarlega og skrifadi arid 1979
doktorsritgerd vi0 Haskola i Liverpool um bergfredi og jardlagaskipan & Sudausturlandi. Hann
teiknadi einnig jardfraedikort af Sudausturlandi (Torfason 1979). Daninn M.B. Klausen kannadi
adallega halla og pykkt berggangna i gangapyrpingum sem tengjast fornum eldstodvum 4
Sudausturlandi (Klausen 2006).

4- 16gun sjavarbotns og set 4 landgrunninu sudaustan islands

Landgrunn sudaustan [slands einkennist af djipum jokulgréfnum délum. JK. Hartsock og H.
Haflidason hafa rannsakad landgrunn vid sudausturstrond Islands og setlog & sjavarbotninum
(Hartsock 1960; Haflidason 1979).

5- leit a0 hagnytum malmum

Arid 1970 skipulagdi Rannsoknarrad I[slands leit ad hagnytum malmum a Sudausturlandi. Jugéslavinn
Slobodan Jankovi¢ var radinn i verkid og skrifadi nokkrar skyrslur um rannsoknir sinar (Jankovié
1970).

6- yfirlit yfir jarohita og olkeldur

Sudausturland telst vera eitt af svokolludum “koldum svedum” landsins. Ekki finnst mikill jarohiti &
yfirbordinu. Samt koma heitar uppsprettur og 6lkeldur fyrir 4 nokkrum st6dum. Jon Jonsson gerdi arid
1981 fyrir Orkustofnun samantekt & jarohita og dlkeldum “i Skaftafellspingi” (Jonsson 1981).
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7- yfirlit yfir eldstodovar
Jon Jonsson gerdi arid 1979 samantekt a eldstodvum “i Skaftafellspingi” (Jonsson 1979).

77



78

II: heimildir flokRadar eftir landssvedum



4. Heimildir, flokkadar eftir landssvadum

4.1 JOkulrondin og jadarsvaedi

4.1.1 Skeidara, Skeidararsandur, Skeidararjokull

Alsdorf, D.E., and Smith, L.C. (1999) "Interferometric SAR observations of ice topography
and velocity changes related to the 1996, Gjalp subglacial eruption, Iceland":
International Journal of Remote Sensing, v. 20(15-16): p. 3031-3050.

A major volcanic eruption beneath the Vatnajokull ice cap from 30 September to 13 October
1996 melted up to 500m of overlying ice and produced 3.5km(3) of water that was
later released catastrophically onto the Skeidararsandur outwash plain. Here, we
present pre- and post-event topography and velocity field maps of the ice cap surface
derived from ERS-1/2 synthetic aperture radar (SAR) interferometry. Within the errors
of this method our results reveal local topographic and ice flow variations near the
eruption site and incision of a 140m meltwater trench. A 24-hour, 50cm subsidence of
the frozen surface of the Grimsvétn caldera lake was also detected. However, despite
the large increases in geothermal heat flux and basal meltwater availability associated
with this event, there appears to be no regional-scale ice subsidence and little to no
alteration in flow dynamics of the Vatnajékull ice cap.

Askelsson, J. (1959) "Skeidararhlaupi® og umbrotin i Grimsvétnum™: Jékull, v. 9: p. 22-29.

Benediktsson, S., and Helgadéttir, S. (1997) Skeidararhlaup: Reykjavik, Natturuverndarrad.

Bennett, M.R., Huddart, D., and Waller, R.I. (2000) "Glaciofluvial crevasse and conduit fills as
indicators of supraglacial dewatering during a surge, Skeidararjokull, Iceland": Journal
of Glaciology, v. 46: p. 25-34.

Bjornsson, F. (1959) "Skipsstrandid vid Skeidararsand arid 1667": Heima er best, v. 9. arg.(4.
tbl. ): p. 121-123.

Bjornsson, H. (1975) "Subglacial water reservoirs, jokulhlaups and volcanic eruptions":
Jokull, v. 25: p. 1-14.

Water may accumulate in a reservoir that forms beneath a depression in a glacier surface.
The water reservoir will grow unstable. The accumulation will cause a jokulhlaup from
the reservoir. Water may also accumulate beneath a slightly inclined or a convex
glacier surface. The reservoir will remain stable. A jékulhlaup will not result under
these conditions. A depression in the glacier surface may be created by melting above
a permanent geothermal area. The depression at Grimsvétn in Vatnajékull is a well
known example. Jékulhlaups at Skeidararsandur originate at Grimsvétn. An ice
cauldron which is situated 10 km north-west of Grimsvétn is an other example.

JOkulhlaups in the river Skafta drain from a reservoir, which is situated beneath the ice
cauldron.
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A depression may also be created by a subglacial volcanic eruption. The eruption will
cause considerable subglacial melting. A depression is formed in the glacier surface if
the meltwater drains towards the glacier rivers. The subglacial waterways around the
depression may become sealed. Meltwater would then be trapped beneath the
depression. A dome-shaped subglacial water reservoir will be formed at the bed of the
glacier. Jokulhlaups will occur from the reservoir. Pillow lava and hyaloclastic materials
are piled up within such a reservoir during subglacial volcanic eruptions.

— (1998) "Hydrological characteristics of the drainage system beneath a surging glacier":

Nature, v. 395: p. 771-774.

A unique combination of natural circumstances allows us to assess current theories about

water flow beneath glaciers. Outburst floods from the subglacial lake, Grimsvétn, have
taken place before, during and subsequent to surging of Skeidararjokull, the glacier
beneath which they drain. The observable drainage patterns associated with these
floods show the different nature of the basal water conduit system of the glacier during
surge and non-surge phases. During surge, basal water is dispersed slowly across the
bed in a distributed drainage system,; but when the glacier is not surging, water is
transported rapidly through a system of tunnels.

Bjornsson, H., and Einarsson, P. (1990) "Volcanoes beneath Vatnajokull, Iceland: Evidence

from radio echo-sounding earthquakes and jokulhlaups": JOkull, v. 40: p. 147-168.

Integration of knowledge of subglacial topography, earthquake activity and jokulhlaups has
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contributed to more precise locations of the volcanic systems beneath Vatnajokull.
Bardarbunga is the centre of a volcanic system which includes the fissure swarms of
Veidivétn to the SW and Dyngjuhals to the NE. The Grimsvétn volcano is the centre of
a system that comprises the Laki fissure swarm in the SW and extends for an
unknown distance to the NE of the volcano. Pérdarhyrna is probably a separate
central volcano within this system. The Kverkfjoll system can be traced 10 km to the
SW of the Kverkfjoll volcano. It appears to be separated from the Grimsvétn volcano.
The Askja fissure swarm extends beneath Dyngjujokull and can possibly be traced to
the Grimsvétn volcano. Hamarinn and the ridge striking eastward from Hamarinn (Loki
Ridge) are central volcanoes which together with the Fogrufjéll fissure swarm form a
volcanic system. No support can be found in the topographic data for the existence of
a central volcano near Breidabunga. Volcanic activity in historical times has mainly
been limited to the Grimsvétn and Bardarbunga systems. Major rifting events have
affected large sections of these volcanic systems but both have been remarkably quiet
for the past decades. A few volcanic events are presumed to have occurred on the
Hamarinn - Loki system and on the Askja fissure swarm beneath Dyngjujokull, but no
event is known with certainty on the Kverkfjéll system. The rivers Skeidara and Sula
have the most frequent eruption-related jékulhlaups. They receive meltwater from the
Grimsvétn caldera and the area to the SW of it, including Pérdarhyrna. Nupsvétn,
Djupa and Hverfisfljot drain the southwestern part of the Grimsvétn system, an area
bounded by bérdarhyrna, Geirvértur, Hagéngur and Palsfjall. Skafta drains the Loki
Ridge and the area west of Grimsvétn. Jokulhlaups in Kaldakvisl, and ultimately
bjorsa, must originate in the Bardarbunga or the Hamarinn - Loki systems, and the
only possible source for volcanic jékulhlaups in Skjalfandafljot is the northern part of
the Bardarbunga system. Jokulsa a Fjéllum may drain meltwater from activity in all the
volcanic systems in northern Vatnajokull: Bardarbunga, the Askja fissure swarm and
Kverkfjéll. This includes the voluminous, ice-filled calderas of Bardarbunga and



Kverkfjéll. Activity in the northern part of the Grimsvétn system may cause floods in
Jbkulsa a Fjollum. Meltwater from volcanic activity on the SE flank of a ridge that
strikes south from Kverkfjéll may drain to Jokulsa a Bru. Volcanic activity farther north
on the E flanks of this ridge would cause floods in Kreppa.

Bjornsson, H., and Hallgrimsson, M. (1976) "Maelingar i Grimsvotnum vid Skeidararhlaup
1972 og 1976": Jokull, v. 26: p. 91-92.

Bjornsson, H., and Kristmannsdattir, H. (1984) "The Grimsvotn geothermal area, Vatnajokull,
Iceland (Jardhitasveedid i Grimsvotnum)": JOkull, v. 34: p. 25-50.

Melting of ice at the Grimsvétn geothermal area has created a depression in the surface of
the ice cap Vatnajokull and produced a subglacial lake from which jékulhlaups drain to
Skeidararsandur. The geothermal activity is also expressed by small cauldrons on the
surface of the ice as well as by fumaroles on two nunataks that rise 300 m above the
lake level. Vapour from the fumaroles yields little information about the deep reservoir
fluid. The vapour seeps upwards from the water table and repeatedly condenses and
evaporates on the way to the surface. The chemistry of the water in j6kulhlaups,
however, provides information about the fluid in the geothermal system. This
information is not easy to interpret because of water-rock interaction in the lake. Silica
solubility data and assumptions about the likely reservoir temperature, however,
indicate that about 15% of the total mass in the lake is fluid discharged from the
geothermal reservoir. This information about the geothermal mass fraction together
with mass and energy balances for the lake enables one to calculate the masses of
water and steam discharged from the geothermal reservoir as well as the mass of ice
melted in the lake. The steam mass fraction os estimated to be 20-35% when the fluid
enters the lake. From this, new estimates of the thermal power of the geothermal
system are obtained. The total thermal power of the system is 4700-4900 MW, of
which 2100-2300 MW are transported by steam and the rest by water.

Grimsvétn is one of few geothermal areas where active volcanism is observed and
where there is a direct interaction between magma and geothermal water. Evidence of
volcanic activity was found in the water chemistry of the j6kulhlaup in December 1983.
The high content of sulphate and the presence of iron indicated eruption of magma
into the geothermal fluid.

the nineteen-fifties j6kulhlaups have occurred regularly at 4-6 year intervals when the
lake level has risen up to a critical level required for draining water from the bottom of
the lake. However, j6kulhlaups may occur at lower water levels. In 1983 a jékulhlaup
was triggered at a water level 20-30 m lower than the critical level. This jékulhlaup
may have been triggered by the opening of waterways into the lake along the slopes
of Grimsfjall, where increased geothermal or volcanic activity has melted ice in places.
An odour of hydrogen sulphide was detected for two months on Skeidararsandur
before the jokulhlaup commenced. Sulphurous odour for long periods may warrant a
forecast of such premature jokulhlaups.

Bjornsson, H., Palsson, F., and Magnusson, E. (1999) Skeidararjokull: landslag og

rennslisleidir vatns undir spordi, RH-11-99: Reykjavik, Raunvisindastofnun Haskélans,
p. 20.
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Bjornsson, P. (1984) "Skeidararsandur haekkar enn": Natturufreedingurinn, v. 54(2.h.): p. 58.

Bjornsson, S. (1972) "Blinda i fé af voldum Skeidararhlaups": Jokull, v. 22: p. 95.

— (1972) "pankabrot um Skeidara": Natturufreedingurinn, v. 42(1-2): p. 36-43.

— (1989) "Ferdir yfir Skeidararsand": Skaftfellingur, v. 6. arg.: p. 75-80.

— (1998) "Skeidara og Skeidararsandur": Skaftfellingur, v. 12: p. 69-83.

— (1999) "Eldgos 1861": Skaftfellingur, v. 13: p. 55-58.

— (2002) "Jokulleir og Skeidararhlaup”: Skaftfellingur v. 15: p. 129-132.

— (2003) "Aldagamlar athuganir": Skaftfellingur, v. 16: p. 71-76.

Bléndal, S.B. (1997) "A ad lata menn alpast Gt i fenid? " Dagur-Timinn,42. tbl. 80.-81.
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sites is proceeding slowly due to the heat-shielding properties of the overburden. The
geomorphic implications are pertinent when considering the potential longevity of
buried ice. The possible implications for dating techniques, such as lichenometry,
radiocarbon dating and cosmogenic surface-exposure dating are also important, as
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Glacier outburst floodes or "j6kulhlaups” commonly involve the transport of ice blocks
released from glacier margins. Very few published studies have focussed on the
effects of ice blocks on outwash plains during and following jokulhlaups. A volcanic
eruption benaeth the Vatnajbkull ice-cap in southern Iceland generated a jokulhlaup
on 5 November 1996 that transported numerous ice blocks as large as 45 m in
diameter on to Skeidararsandur. The morphology and sedimentology of a series of
large, coarse grained bedforms formed around large stranded ice blocks during the
November 1996 jokulhlaup are examined in relation to flow conditions. Ice-block
obstacle marks were formed both by scour during the flow and by in situ melting after
the flood receded. Flow separation around ice blocks resulted in the lee of the blocks
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becoming a locus of rapid deposition and led to the formation of entirely aggradational
obstacle shadows. Flow around ice blocks also resulted in the deposition of upstream-
dipping strata in sets up to 4 m thick that are interpreted as antidune stoss sides.
Evidence of deposition from traction carpets during both rising and waning stages of
the flood was preserved around iced blocks. It is suggested that the 1996 j6ékulhlaup
flow was predominently subcritical, but thet locally flow became supercritical around
ice blocks
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blocks released fronm the glacier margin. the morphology, sedimentology and spatial
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kettle holes and conical sediment mounds
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emerge from the outlet glacier Skeidararjokull of the ice cap Vatnajékull in southeast
Iceland, the mechanism of flood initiation is one that has hitherto defied explanation.
We provide, such an explanation based on a careful analysis of the classical Nye-
Rothlisberger model; near the subglacial lake Grimsvétn, the hydraulic potential
gradient is towards the lake, and there is therefore a catchment boundary under the
ice, whose location depends on the subglacial meltwater drainage characteristics. As
the conditions for a flood approach, we show that the water divide migrates towards
the lake, while at the same time the lake pressure increases. When the hydraulic
potential gradient towards the lake is low and the refilling rate is slow, the seal will
"break” when the catchment boundary reaches the lake, while the lake level is still
below flotation pressure, whereas if refilling is rapid, flotation can be achieved before a
flood is initiated. This theory can thus explain why the seal is normally broken when
the lake level at Grimsvotn is still some 60 m below flotation level. In addition, we are
able to explain why the jokulhlaup following the 1996 eruption did not occur until
flotation level was achieved, and we show how the cyclicity and magnitude of
JOkulhlaups can be explained within this theory.
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Remote sensing has served as an efficient method of gathering data about glaciers since its
emergence. The recent advent of Geographic Information Systems (GIS) and Global

84



Positioning Systems (GPS) has created an effective means by which the acquired
data are analysed for the effective monitoring and mapping of temporal dynamics of
glaciers. A large number of researchers have taken advantage of remote sensing, GIS
and GPS in their studies of glaciers. These applications are comprehensively reviewed
in this paper. This review shows that glacial features identifiable from aerial
photographs and satellite imagery include spatial extent, transient snowline,
equilibrium line elevation, accumulation and ablation zones, and differentiation of
ice/snow. Digital image processing (e.g., image enhancement, spectral ratioing and
automatic classification) improves the ease and accuracy of mapping these
parameters. The traditional visible light/infrared remote sensing of two-dimensional
glacier distribution has been extended to three-dimensional volume estimation and
dynamic monitoring using radar imagery and GPS. Longitudinal variations in glacial
extent have been detected from multi-temporal images in GIS. However, the detected
variations have neither been explored nor modelled from environmental and
topographic variables. GPS has been utilized independent of remote sensing and GIS
to determine glacier ice velocity and to obtain information about glacier surfaces.
Therefore, the potential afforded by the integration of nonconventional remote sensing
(e.g., SAR interferometry) with GIS and GPS still remains to be realized in glaciology.
The emergence of new satellite images will make remote sensing of glaciology more
predictive, more global and towards longer terms.

Gavin, J.B., and Williams Jr., R.S. (1993) "Geodetic airborne laser altimetry of

Breidamerkurjokull and Skeidararjokull, Iceland and Jakobshavns Isbree, West
Greenland": Annals of Glaciology v. 17: p. p. 379-385.

Gislason, S.R., Snorrason, A., Kristmannsdottir, H.K., Sveinbjornsdéttir, A.E., Torsander,
P., Olafsson, J., Castet, S., and Dupre, B. (2002) "Effects of volcanic eruptions on the CO2
content of the atmosphere and the oceans: the 1996 eruption and flood within the
Vatnajokull Glacier, Iceland": Chemical Geology, v. 190(1-4): p. 181-205.

The October 1996 eruption within the Vatnajékull Glacier, Iceland, provides a unique
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opportunity to study the net effect of volcanic eruptions on atmospheric and oceanic
CO2. Volatile elements dissolved in the meltwater that enclosed the eruption site were
eventually discharged into the ocean in a dramatic flood 35 days after the beginning of
the eruption, enabling measurement of 50 dissolved element fluxes. The minimum
concentration of exsolved COZ2 in the 1x1012 kg of erupted magma was 516 mg/kg, S
was 98 mg/kg, Cl was 14 mg/kg, and F was 2 mg/kg. The pH of the meltwater at the
eruption site ranged from about 3 to 8. Volatile and dissolved element release to the
meltwater in less than 35 days amounted to more than one million tonnes, equal to
0.1% of the mass of erupted magma. The total dissolved solid concentration in the
floodwater was close to 500 mg/kg, pH ranged from 6.88 to 7.95, and suspended solid
concentration ranged from 1% to 10%. According to H, O, C and S isotopes, most of
the water was meteoric whereas the C and S were of magmatic origin. Both C and S
went through isotopic fractionation due to precipitation at the eruption site, creating
"short cuts" in their global cycles. The dissolved fluxes of C, Ca, Na, Si, S and Mg
were greatest ranging from 1.4x1010 to 1.4x109 mol. The dissolved C flux equaled 0.6
million tonnes of CO2. The heavy metals Ni, Mn, Cu, Pb and Zn were relatively mobile
during condensation and water-rock interactions at the eruption site. About half of the
measured total carbon flood flux from the 1996 Vatnajokull eruption will be added to
the long-term COZ2 budget of the oceans and the atmosphere. The other half will
eventually precipitate with the Ca and Mg released. Thus, for eruptions on the ocean



floor, one can expect a net long-term C release to the ocean of less than half that of
the exsolved gas. This is a considerably higher net C release than suggested for the
oceanic crust by Staudigel et al. [Geochim. Cosmochim. Acta, 53 (1989) 3091]. In fact,
they suggested a net loss of C. Therefore, magma degassed at the ocean floor
contributes more C to the oceans and the atmosphere than magma degassed deep in
the oceanic crust. The results of this study show that subglacial eruptions affecting the
surface layer of the ocean where either Mn, Fe, Si or Cu are rate-determining for the
growth of oceanic biomass have a potential for a transient net CO2 removal from the
ocean and the atmosphere. For eruptions at high latitudes, timing is crucial for the
effect of oceanic biota. Eruptions occurring in the wintertime when light is rate-
determining for the growth of biota have much less potential for bringing about a
transient net negative CO2 flux from the ocean atmosphere reservoir.
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The 1996 jokulhlaup from Skeidararjokull Glacier, Iceland, had little impact on the proximal
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surface of Skeidararsandur, though most channel change occurred in the proximal
zone. Patterns of erosion and deposition were revealed by aerial photography, repeat-
pass interferomerty and field survey. The jokulhlaup bypassed the proximal zone
becuase meltwater ponded in an ice-marginal depression, which regulated the flow of
water and calibre of sediment supplied to Skeidararsandur, and most drainage was
through a single primary outlet (the Gigjukvisl River). The geomorphic impact of
jokulhlaups may vary between periods of glacier advance when a glacier and sandur
are coupled and active aggradation occurs in the proximal zone, and periods of glacier
retreat when the glacier is decoupled from the sandur. The style of sedimentation in
rivers which route water and sediment directly on to the sandur will also differ from that
in rivers buffered by ponding in the proglacial zone.
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brja syni af Skeidarar- og Breidamerkursandi voru kornasteerdargreind og bergflokkud a
Vatnamaelingum Orkustofnunar og nidurstédurnar bornar saman vid nidurstéour
samskonar greiningar eldri syna fra sveedinu. Meginmarkmid ranséknanna var ad
meta hvort haegt vaeri ad utskyra minna strandrof vid J6kulsa a Breidamerkursandi
sidastlidin ar med auknum efnisflutningum austur fyrir Ingolfshéféa i kjélfar
hamfarahlaupsins a Skeidararsandi arid 1996. Nidurstdédur benda til ad sandur austan
vid JOkulsa sé ad 6llum likindum ad hluta til kominn fra Skeidararsandi, en par gefa
kornasteerdargreiningar afdrattarlausari nidurstédur en bergflokkunin. Samanburdur
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Gigjukvisl river channel during the November 1996 jokulhlaup, Skeidararsandur,
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Aerial photos taken in 1992 and 1997 enabled the production of maps of Skeidararsandur
before and after the November 1996 jékulhlaup. This paper presents pre- and post-
Jjokulhlaup maps of the Gigjukvisl river channel, providing an excellent opportunity to
examine geomorphological change resulting from the jokulhlaup. The Gigjukvisl
channel system underwent spectacular transformation from a complex system of low
capacity channels and proglacila lakes to a large high capacity channel, scaled to the
November 1996 jokulhlaup flows. The overall size of the Gigjukvisl channel increased,
reducing flood flow resistance and decreasing future potential for the formation of

88



backwater lakes. specific change within the Gigjukvisl channel, upstream of the Little
Ice Age moraines, consists of bank erosion of up to 300 m at the main Gigjukvisl
outlet and within channel deposition of between 6 and 12 m. Downstream of the Little
Ice Age moraines channel change consists of bank erosion of 600 m and localised
within-channel aggradation of 4 m. Comparison of 1992 and 1997 aerial photographs
also provides a clear picture of the glacier snout retreat of 300 m and thinning of 50-60
m during this period. drastic change within the Gigjukvisl channel was brought about
by the recent (post-1954) creation of a proglacial trench within the river system. Prior
to the November 1996 jokulhlaup, the proximal Gigjukvisl river channel had never
experience a high-magnitude jokulhlaup. Extensive bank erosion during the jékulhlaup
drastically changed teh channel, so it is now well-adjusted to high-magnitude flood
flows reducing the geomorphological impact of future jokulhlaups.
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Geomorphology, v. 44(1-2): p. 95-113.

By contrast with other historical outburst floods on Skeidararsandur, the 1996 jékulhlaup was
unprecedented in its magnitude and duration, attaining a peak discharge of ~563,000
ma3/s in 7 m3 of sediment, and along channel systems that remained connected to
subglacial sediment supplies. This shift to a laterally dissimilar, channelized routing
system creates a more varied depositional pattern that is not explicitly controlled by
the concave longitudinal profile down-sandur. Laterally contiguous units, therefore,
may vary greatly in age and sediment character, suggesting that current facies models
inadequately characterize sediment transfers when the ice front is decoupled from its
sandur. Water was routed onto the sandur in a highly organized fashion; and this
jokulhlaup generated major geomorphic changes, including sandur incision in normally
aggradational distal settings and eradication of proximal glacial landforms dating to
~A.D. 1892.

Maria, A., Carey, S., Sigurdsson, H., Kincaid, C., and Helgadattir, G. (2000) "Source and
dispersal of j6kulhlaup sediments discharged to the sea following the 1996 Vatnajokull
eruption": Geological Society of America Bulletin, v. 112(10): p. 1507-1521.

The October 1996 Gjalp eruption beneath Vatnajékull glacier led to one of the largest
jokulhlaups (glacial floods) in Iceland in the twentieth century. A catastrophic
discharge of meltwater and sediment swept across the Skeidararsandur flood plain to
the sea. Tephra from the eruption consists of vesicular sideromelane shards with a
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basaltic andesite composition (563% SiO2, 3% MgO, 0.8% K20). After the flood,
sediment samples were collected from the hood plain and off the southeast coast of
Iceland, where a major sediment plume had been created by the discharge.
Compositions of glass shards from hood-plain and seafloor deposits do not match
those of the Gjalp magma. Flood-plain samples consist primarily of blocky to poorly
vesicular sideromelane clasts with compositions that are characteristic of Grimsvoétn
volcanic products (similar to 50% SiO2, 5.5% MgO, 0.4% K20). Marine samples
collected near the jékulhlaup outflow into the sea also consist primarily of blocky to
poorly vesicular sideromelane clasts with compositions that are, for the most part,
similar to products of the Grimsvotn volcanic center. Distal marine samples have more
vesicular sideromelane clasts with compositions that are similar to products of the
Katla volcanic center (e.g., 48% SiO2, 4.5% MgO, 0.8% K20). Significant deposition
to the seafloor was apparently limited to an area just offshore of the Skeidararsandur.
There is no indication that juvenile volcanic material from the Gjalp eruption was
carried by the 1996 jokulhlaup onto the flood plain or into the ocean, Instead, the
Jjokulhlaup carried primarily older volcaniclastic material eroded by the flood.

Marren, P.M. (2002) "Fluvial-lacustrine interaction on Skeidararsandur, Iceland: implications
for sandur evolution": Sedimentary Geology, v. 149(1-3): p. 43-58.

A complex assemblage of fluvial and lacustrine sediments is identified in a major section

through proglacial sediments on Skeidararsandur, south Iceland. High magnitude-low
frequency events are identified in both the fluvial and lacustrine sediments. However,
much of the sedimentary succession is composed of 'normal’ low magnitude-high
frequency sediments. Retreat of Skeidararjokull following a surge event created a
topographic basin occupied at various times by both fluvial and lacustrine depositional
systems and also subjected to a high magnitude jékulhlaup. Previous studies have
examined the processes and events occurring on Skeidararjakull in isolation. This
paper improves the understanding of the way in which processes with varying
magnitude and frequency regimes interact and contribute to the sedimentary record of
proglacial environments.

— (2004) "Present-day sandurs are not representative of the geological record -
Sedimentary Geology 152, 1-5 (2002)": Sedimentary Geology, v. 164(3-4): p. 335-340.

— (2005) "Magnitude and frequency in proglacial rivers: a geomorphological and
sedimentological perspective": Earth-Science Reviews, v. Vol. 70(3-4): p. 203-251.

Proglacial fluvial sedimentary systems receive water from a variety of sources and have
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variable discharges with a range of magnitudes and frequencies. Little attention has
been paid to how these various magnitude and frequency regimes interact to produce
a distinctive sedimentary record in modern and ancient proglacial environments. This
paper reviews the concept of magnitude and frequency in relation to proglacial fluvial
systems from a geomorphic and sedimentary perspective rather than a hydrological or
statistical perspective. The nature of the meltwater inputs can be characterised as low-
magnitude—high-frequency, primarily controlled by ablation inputs from the source
glacier, or highmagnitude—low-frequency, primarily controlled by dexceptional T inputs.
The most important high magnitude—low-frequency inputs are catastrophic outburst
floods, often referred to by the term jékulhlaup (Icelandic for glacier-burst). Glacier
surges are an additional form of cyclical variation impacting the proglacial
environment, which briefly alter the volumes and patterns of meltwater input. The



sedimentary consequences of low-magnitude—high-frequency discharges are related
to frequent variations in stage, the greater directional variability that sediment will
record, and the increased significance of channel confluence sedimentation. In
contrast, the most significant characteristics of high-magnitude—low-frequency flooding
include the presence of large flood bars and mid-channel jékulhlaup T bars,
hyperconcentrated flows, large gravel dunes, and the formation of ice-block kettle hole
structures and rip-up clasts. Glacier surges result in a redistribution of low-magnitude—
high-frequency processes and products across the glacier margin, and small floods
may occur at the surge termination. Criteria for distinguishing magnitude and
frequency regimes in the proglacial environment are identified based on these major
characteristics. Studies of Quaternary proglacial fluvial sediments are used to
determine how the interaction of the various magnitude and frequency regimes might
produce a distinctive sedimentary record. Consideration of sandur architecture and
stratigraphy shows that the main controls on the sedimentary record of proglacial
regions are the discharge magnitude and frequency regime, sediment supply, the
pattern of glacier advance or retreat, and proglacial topography. A model of sandur
development is suggested, which shows how discharge magnitude and frequency, in
combination with sandur incision and aggradation (controlled by glacier advance and
retreat) can control sandur stratigraphy.

e Molewski, P. (2005) REKONSTRUKCJA PROCESOW GLACJALNYCH W WYBRANYCH
/k STREFACH MARGINALNYCH LODOWCOW ISLANDII - FORMY | OSADY.
Reconstruction of glacial processes in the chosen marginal zones of the Icelandic glaciers -
forms and deposits: Torun, Instytut Geografii UMK; Stowarzyszenie Geomorfologow
Polskich, p. 148.

Nummedal, D., and Hayes, M.O. (1974) Recent migrations of the Skeidararsandur shoreline,
Southeast Iceland : final report Columbia, South Carolina, University of South
Carolina, p. 2 b. (xiii, 183 s.) : myndir, kort, linurit, toflur

Ola, A. (1944) Oraefaferd Ferdafélagsins, in Ola, A., ed., Landi® er fagurt og fritt: Reykjavik,
Bokfellsutgafan, p. 138-172.

Palsson, S., Ingdlfsson, P., and Témasson, H. (1980) "Comparison of sediment load
transport in the Skeidarar jokulhlaups in 1972 and 1976 (Samanburdur a aurburdi i
Skeidararhlaupum 1972 og 1976)": JOkull, v. 30: p. 21-33.

Palsson, S., and others (1999) Grimsvatnahlaupid fyrra 1996; greinargerd, unnid fyrir
Vegagerdina, 0S-99115: Reykjavik, Orkustofnun, Vatnamaelingar, p. 26 s. : linurit,
toflur.

Rist, S. (1955) "Skeidararhlaup 1954": Jokull, v. 5: p. 30-36.
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Roberts, M., Magnusson, E., Geirsson, H., and Sturkell, E. (2006) Meltwater dynamics

beneath Skeidararjokull from continuous GPS measurements, Haustfundur
Jardfreedafélags Islands 2006: Reykjavik, p. 23.

Roberts, M.J., Palsson, F., Gudmundsson, M.T., Bjornsson, H., and Tweed, F.S. (2005) "Ice-

water interactions during floods from Graenaldn glacier-dammed lake, Iceland": Annals
of Glaciology, v. 40(1): p. 133-138.

This paper explores changing ice—water interactions during jékulhlaups from Graenalén, a 5 x

108 m3 subaerial lake dammed by Skeidararjokull, Iceland. Unstable drainage of
Graenaldn since the early 20th century has resulted in 45 jékulhlaups whose
hydrologic character has varied enormously. Geomorphic observations and
geophysical measurements from the inlet and outlet zones of the subglacial floodwater
tract constrained the hydromechanical factors governing ice—water interactions at
Graenalbn. To date, three distinct drainage regimes have occurred in response to the
changing surface elevation of Greenalon. Shifts from one drainage regime to another
involved pronounced changes in jokulhlaup magnitude, timing and cyclicity. Present
hydraulic conditions for lake drainage differ from the classical view of a pressure-
coupled lake draining directly beneath an ice dam. Instead, lowamplitude drawdown
occurs at regular, frequent intervals when hydrostatic pressure in a shallow, rock—ice
trench enables water to flow beneath a sagging ice barrier. Floodwater exits
Skeidararjokull in a supercooled state due to rapid hydraulic displacement from an
overdeepened subglacial basin.

[ POF | Roberts, M.J., Russell, A.J., Tweed, F.S., and Knudsen, O. (2000) "Ice fracturing during
/\___ jokulhlaups: implications for englacial floodwater routing and outlet development": Earth
«  Surface Processes and Landforms, v. 25: p. 1429-1446.

Theoretical studies of glacial outburst floods (j6kulhlaups) assume that: (i) intraglacial
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floodwater is transported efficiently in isolated conduits; (ii) intraglacial conduit
enlargement operates proportionally to increasing discharge; (iii) floodwater exits
glaciers through pre-existing ice-marginal outlets; and (iv) the morphology and
positioning of outlets remains fixed during flooding. Direct field observations, together
with historical j6kulhlaup accounts, confirm that these theoretical assumptions are not
always correct. This paper presents new evidence for spatial and temporal changes in
intraglacial floodwater routing during jokulhlaups; secondly, it identifies and explains
the mechanisms controlling the position and morphology of supraglacial j6kulhlaup
outlets; and finally, it presents a conceptual model of the controls on supraglacial
outbursts. Field observations are presented from two Icelandic glaciers,
Skeidararjokull and Sélheimajékull. Video footage and aerial photographs, taken
before, during and after the Skeidararjokull j6kulhlaup and immediately after the
Solheimajékull jokulhlaup, reveal changes in floodwater routing and the positioning
and morphology of outlets. Field observations confirm that glaciers cannot transmit
floodwater as efficiently as previously assumed. Rapid increases in jékulhlaup
discharge generate basal hydraulic pressures in excess of ice overburden. Under
these circumstances, floodwater can be forced through the surface of glaciers, leading
to the development of a range of supraglacial outlets. The rate of increase in hydraulic
pressure strongly influences the type of supraglacial outlet that can develop. Steady
increases in basal hydraulic pressure can retro-feed pre-existing englacial drainage,
whereas transient increases in pressure can generate hydraulic fracturing. The
position and morphology of supraglacial outlets provide important controls on the



spatial and temporal impact of flooding. The development of supraglacial j6kulhlaup
outlets provides a new mechanism for rapid englacial debris entrainment.

— (2001) "Controls on englacial sediment deposition during the november 1996 jokulhlaup,
/\, Skeidararjokull, Iceland": Earth Surface Processes and Landforms, v. 26: p. 935-952.

This paper presents sedimentary evidence for rapid englacial debris entrainment durin
Jokulhlaups. Previous studies of jokulhlaup sedimentology have focused predominantly
on proglacial impact, rather than depositional processes within glaciers. However,
observations of supraglacial floodwater outbursts suggest that englacial sediment
emplacement is possible during jokulhlaups. The November 1996 j6kulhlaup from
Skeidararjokull, Iceland presented one of the first opportunities to examine englacial
flood deposits in relation to former supraglacial outlets. Using observations from
Skeidararjokull, this paper identifies and explains controls on the deposition of
englacial flood sediments and presents a qualitative model for englacial j6kulhlaup
deposition. Englacial j6kulhlaup deposits were contained within complex networks of
upglacier-dipping fractures. Simultaneous englacial deposition of fines and boulder-
sized sediment demonstrates that englacial fracture discharge had a high transport
capacity. Fracture geometry was an important control on the architecture of englacial
Jokulhlaup deposits. The occurrence of pervasively frozen flood deposits within
Skeidararjokull is attributed to freeze-on by glaciohydraulic supercooling. Floodwater,
flowing subglacially or through upglacier-dipping fractures, would have supercooled as
it was raised to the surface faster than its pressure-melting point could increase as
glaciostatic pressure decreased. Evidence for floodwater contact with the glacier bed
is supported by the ubiquitous occurrence of sheared diamict rip-ups and intra-clasts
of basal ice within jékulhlaup fractures, deposited englacially some 200—-350 m above
the bed of Skeidararjékull. Evidence for fluidal supercooled sediment accretion is
apparent within stratified sands, deposited englacially at exceptionally high angles of
rest in the absence of post-depositional disturbance. Such primary sediment structures
cannot be explained unless sediment is progressively accreted to opposing fracture
walls. Ice retreat from areas of former supraglacial outbursts revealed distinct ridges
characterized by localized upwellings of sediment-rich floodwater. These deposits are
an important addition to current models of englacial sedimentation and demonstrate
the potential for post-jékulhlaup landform development.

[ POF | Roberts, M.J., Tweed, F.S., Russell, A.J., Knudsen, O., Lawson, D.E., Larson, G.J.,
Evenson, E.B., and Bjornsson, H. (2002) "Glaciohydraulic supercooling in Iceland":
Geology, v. 30(no. 5): p. 439-442; 6 figures.

We present evidence of glaciohydraulic supercooling under jékulhlaup and
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ablationdominated conditions from two temperate Icelandic glaciers. Observations
show that freezing of sediment-laden meltwater leads to intraglacial debris
entrainment during normal and extreme hydrologic regimes. Intraglacial frazil ice
propagation under normal ablation-dominated conditions can trap copious volumes of
sediment, which forms anomalously thick sections of debris-rich ice. Glaciohydraulic
supercooling plays an importantrole in intraglacial debris entrainment and should be
given more attention in models of basal ice development. Extreme jékulhlaup
conditions can result in significant intraglacial sediment accretion by supercooling,
which may explain the concentration of englacial sediments deposited in Heinrich
layers in the North Atlantic during the last glaciation.



Robinson, Z.P. (2001) Groundwater geochemistry and behaviour in an Icelandic sandur
[Unpublished Ph.D. thesis], Keele University, U.K.

Rushmer, E.L. (2004) The role of hydrograph shape and sediment sorting in controlling
[Okulhlaup sedimentary successions [Unpublished Ph.D. thesis], Keele University,
U.K.

Glacial outburst floods (jokulhlaups) play an important part in proglacial geomorphology and
sedimentology. Research on the impact of floods has made assumptions by
associating jokulhlaup sedimentary successions with distinctive hydrograph shapes
and flow rheology. However, jokulhlaup hydrograph shape alone is thougt to have a
significant impact on proglacial sedimentology. To date, little information exists on the
role of hydrograph shape as a control an the sedimentological and geomorphological
impact on jokulhlaups. This paper illustrates how field interpretation of flood deposits
can be related to specific hydrograph shapes, and outlines how flume experiments can
be used to assess the extent to which hydrograph shape exerts a control on jékulhlaup
sedeimentology.

Russell, A.J., Knudsen, O., Maizels, J.K., and Marren, P.M. (1999) "Channel cross-section
area changes and peak discharge calculations in the Gigjukvisl river during the
November 1996 jokulhlaup, Skeidararsandur, Iceland": JOkull, v. 47: p. 45-58.

Russell, A.J. (2005) The geomorphological and sedimentary impact of jokulhlaups
Skeidararsandur, Rekonstrukcja Procesow Glacjalnych W Wybranych Strefach
Marginalnych Lodowcow Islandii - Formy | Osady Islandia (Reconstruction of galcial
processes in the chosen marginal zones of the Icelandic Glaciers - forms and
deposits), 14-28 sierpnia 2005 Torun, Poland, Instytut Geografii UMK, p. 73-96.

Russell, A.J., Gregory, A.G., Large, A.R.G., Fleisher, P.J., and Harris, T. (2007) "Tunnel
channel formation during the November 1996 jokulhlaup, Skeidararjokull, Iceland":
Annals of Glaciology, v. 45.

Despite the ubiquity of tunnel channels and valleys within formerly glaciated areas, their
origin remains enigmatic. Few modern analogues exist for event-related subglacial
erosion. This paper presents evidence of subglacial meltwater erosion and tunnel
channel formation during the November 1996 jékulhlaup, Skeidararjékull, Iceland. The
JOkulhlaup reached a peak discharge of 45,000 — 50,000 m 3 s -1, with flood outbursts
emanating from multiple outlets across the entire 23 km wide glacier snout.
Subsequent retreat of the south-eastern margin of Skeidararjékull has revealed a
tunnel channel excavated into the surrounding moraine sediment and ascending 11.5
m over a distance of 160 m from a larger trough to join the apex of an ice-contact fan
formed in November 1996. The tunnel channel formed via hydro- mechanical erosion
of 14,000 m 3 - 24,000 m 3 of unconsolidated glacier substrate, evidenced by copious
rip-up clasts within the ice-contact fan. Flow reconstruction provides peak discharge
estimates of 683 m 3 s -1. The tunnel channel orientation, oblique to local ice flow
direction nd within a col, suggests that local j6kulhlaup routing was controlled by (a)
subglacial topography and (b)the presence of a nearby proglacial lake. We describe
the first modern example of tunnel channel formation and illustrate the importance of
pressurised subglacial j6kulhlaup flow for tunnel channel formation.
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Russell, A.J., Knight, P.G., and van Dijk, T.A.G.P. (2001 ) "Glacier surging as a control on the

development of proglacial fluvial landforms and deposits, Skeidararsandur, Iceland":
Global and Planetary Change, v. 28(1-4): p. 163-174.

Glacier-hydrological processes are one of the main factors controlling proglacial fluvial

systems. It has been proposed that where jokulhlaups occur they play a dominant role
in the evolution of proglacial outwash plains. However, extraordinary meltwater and
sediment discharge associated with glacier surging can also play a crucial role in the
proglacial system. The interplay of surge-related and jokulhlaup floods has been
investigated at Skeidararjokull, a jokulhlaup type-site where surging is also known to
occur, allowing the geomorphological and sedimentological effects of these events to
be differentiated.

Skeidararsandur contains a spectacular assemblage of landforms and deposits
associated with the 1991 surge of Skeidararjokull. The impact of the 1991 surge was
felt mainly on the western half of the glacier where the ice advanced up to 1 km
between September and November. The surge limit is marked by a push-moraine
complex up to 5 m in height and 10 m in breadth. Proglacial fluvial sediments were
deposited as a series of outwash fans adjacent to the glacier, up to 400 m in diameter,
as the glacier advanced during the surge. Glaciotectonic structures associated with ice
pushing inter-finger with undisturbed proglacial fluvial fan sediments, constraining
timing of deposition of proglacial fans to the period during and immediately following
the glacier surge.

The study of landforms and sedimentary successions associated with the 1991 surge
provides an excellent modern analogue for larger-scale push moraines and proglacial
fans on Skeidararsandur, which are related to similar processes. Surge-related
outflows operating over timescales of months—years, together with jékulhlaup flows
play a major role in the creation of distinctive proglacial fluvial landforms and deposits.
Examination of the sedimentary and landform records of areas presently subject to
surging will allow the development of models which can be used to differentiate glacier
surging from rapid glacier response to abrupt climate change.

L FOE Russell, A.J., Knudsen, O., Fay, H., Marren, P.M., Heinz, J., and Tronicke, J. (2001)
"Morphology and sedimentology of a giant supraglacial, ice-walled, jokulhlaup channel,
Skeidararjokull, Iceland: implications for esker genesis": Global and Planetary Change, v.

28(1-4): p. 193-216.

This paper examines the sedimentary infill of a spectacular, 500-m-long, 100-m-wide ice-
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walled supraglacial channel, excavated into the snout of Skeidararjokull, Iceland
during the November 1996 jokulhlaup. The ice-walled channel developed in an area of
the glacier, which was extensively fractured during the jokulhlaup. Sculpting of the ice-
walled channel into the active snout of Skeidararjokull suggests that the presence of
Stagnating glacier ice is not a prerequisite for the development of ice-walled channels.
The ice-walled channel occupied an inter-lobate location, which acted as a focus for
meltwater during the November 1996 jokulhlaup. The geometry of the supraglacial ice-
walled channel system acted as a major control on the morphology and sedimentology
of jokulhlaup deposits, through the tremendous spatial variability of resultant flow
conditions. Maximum calculated jokulhlaup powers and shear stresses for the
supraglacial ice-walled channel reached 40,000 W m-2 and 5000 N m-2, respectively,
with associated mean flow velocities between 7 and 11 m s-1.Within the main ice-
walled channel, Ground Penetrating Radar and outcrop exposure provide evidence of



an ~8-m-thick progradational and aggradational gravel macroform succession. The
supraglacial ice-walled channel system is therefore analogous to a bedrock-confined
fluvial system. This study provides a new analogue for the interpretation of ice-contact
glaciofluvial deposits associated with former ice margins in Iceland and other areas
subject to high magnitude discharges. Former supraglacial ice-walled channels
resulting from tunnel collapse and ice margin break-up during high magnitude
Jokulhlaups will be associated with extensive coarse-grained, heavily kettled proglacial
outwash surfaces. It is clear that the relationship between the characteristics of former
ice-walled channels labeled as eskers and the prevailing glaciological and hydrological
conditions needs to be modified in light of our knowledge of a modern flood-related
large-scale supraglacial channel and its sedimentary infill. Such re-evaluation may
provide a valuable new insight into former ice margin positions, modes of glacier
retreat, and the role of high magnitude floods within the sedimentary record of former
proglacial areas. This study therefore improves our understanding of the meltwater
magnitude and frequency regime of former glaciers.

Russell, A.J., and Knudsen, O. (1999) Controls on the sedimentology of November 1996
jokulhlaup deposits, Skeidararsandur, Iceland, in Smith, N.D., and Rogers, J., eds.,
Fluvial Sedimentology VI: International Association of Sedimentologists Special
Publication 28, p. 315-329.

— (1999) "An ice-contact rhythmite (turbidite) succession deposited during the November
1996 catastrophic outburst flood (jokulhlaup), Skeidararjokull, Iceland": Sedimentary
Geology, v. 127(1-2): p. 1-10.

— (2002) The effects of glacier outburst flood flow dynamics on ice-contact deposits:
November 1996 jokulhlaup, Skeidararsandur, Iceland, in Martini, |.P., Baker, V.R., and
Garzon, G, eds., Flood and Megaflood Deposits:Recent and Ancient: Special
Publication of the International Association of Sedimentologists 32, p. 67-83.

This study examines the extent to which observed large-scale stage variations are reflected
in the proglacial landform and sedimentary record of the November 1996 jokulhlaup,
Skeidararjokull, Iceland. Discrimination of rising from falling flood stage landforms and
deposits is usually based upon the interpretation of the geomorphic and sedimentary
record. Sedimentary successions in proglacial environments have been interpreted on
the basis of vertical sedimentary characteristics which are then linked to the flood
hydrograph. Most research has considered efflux within channels active on both rising
and falling flow stage where the resultant morphology and sedimentology are the
product of the temporal variability of both water and sediment flux. Spatial segregation
of rising and falling stage proglacial outwash during the November 1996 jékulhlaup
provided a superb opportunity to examine the role of flow stage in the creation and
preservation of distinctive proglacial j6kulhlaup landforms and deposits. Rising stage
deposits contained finer, more poorly sorted sediment than found on falling stage
successions and erosional surfaces. Rising stage deposits showed upwarad-
coarsening successions, characteristic of progressive supply of coarser-grained
sediment with stage increase, compatible with previous models of rising stage
sedimentation. Some rising stage successions however, showed few signs of large-
scale grading, and instead contained repeated cycles of sedimentation, recording
individual sedimentation pulses. Distinctive upward-coarsening successions on a
waning stage outwash fan were generated by sediment reworking and winnowing. The
presence of an upward-coarsening succession alone is clearly not diagnostic of rising
stage deposition. Conduits occupied by flows on both rising and falling flow stages
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were characterised by initial rising stage fan deposition followed by falling stage
dissection and exhumation of ice blocks and rip-up clasts deposited on the rising flow
stage. Rising stage deposits contained both single upward coarsening successions as
well as successions consisting of stacked upward-coarsening and normally-graded
units. Where waning stage flows were routed through a single conduit, high sediment
efflux and aggradation rates were maintained late into the waning stage. Winnowing
and sediment starvation resulted in progressive bed coarsening from matrix-supported
gravels to clast-rich armour. This study illustrates the geomorphic and sedimentary
significance of major within-jékulhlaup sediment reworking and ice-margin erosion
over distances of 10°2-10"3 m. lll-defined erosional, streamlined terraces reflect
exhumation on the flood waning stage. This landform and sedimentary succession
could easily be confused with the product of fluvial depositional and erosional cycles
operating over longer timescales associated with more sedate rates of glacier retreat
within former proglacial areas.

— (2002) The influence of channel flood history on the impact of the November 1996
jokulhlaup, Skeidararsandur, Iceland., in Snorasson, A., Finsdottir, H.P., and Moss,
M., eds., The Extremes of the Extremes: Extraordinary Floods. Proceedings of a
symposium held at Reykjavik, Iceland, July 2000: IAHS Publication Number 271, p.
243-247 .

Multiple channel occupation during the November 1996 jékulhlaup Skeidararsandur, Iceland,
provided an opportunity to assess the role of flood history in controlling the varied
impact of a single large jokulhlaup. This paper considers the immediate
geomorphological impact of the 1996 jékulhlaup in relation to the flood history of each
major ice-proximal channel system draining Skeidararjokull. The jékulhlaup had
greatest impact on the Gigjukvisl river channel, whilst the Skeidara and Saeluhtsavatn
channels were impacted to a lesser degree. The jokulhlaup had very little impact on
the Hadldukvisl and Sula. Large jokulhlaup impact within the central portion of the
glacier occurred because non-jékulhlaup flows had dominated the central portion of
the glacier for many years. The impact of the 1996 jokulhlaup on individual channels is
strongly influenced by each channels’ flood history, which in turn is driven by
differential rates of glacier margin retreat.

Russell, A.J., and Marren, P.M. (1999) Proglacial fluvial sedimentary sequences in
Greenland and Iceland: a case study from active proglacial environments subject to
jokulhlaups, in A.P.Jones, Tucker, M.E., and Hart, J.K., eds., The description and
analysis of Quaternary stratigraphic field sections, Technical Guide 7: London,
Quaternary Research Association, p. 171-208.

Sigbjarnarson, G. (1990) Vatnid og landid : avorp , erindi og agrip : vatnafraediradstefna
haldin 22.-23. oktéber 1987 i tilefni 40 ara afmeelis Vatnameelinga og 20 ara afmeelis
Orkustofnunar : tileinkud Sigurjoni Rist vatnamaelingamanni sjotugum,
Vatnafraediradstefna: Reykjavik : Orkustofnun, p. 307 s. : myndir, kort, linurit, toflur

Sigurdsson, O. (1992) "Framhlaup Skeidararjokuls 1991": Glettingur, v. 2 (2): p. 25.

Sigurdsson, O., Jénsson, P., Snorrason, A., Vikingsson, S., Kaldal, I., and Palsson, S. (2000)
"The jokulhlaup on Skeidararsandur in November 1996: event, discharge and
sediment": Mars Polar Science.
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mannlif: Reykjavik, Skrudda, p. 319-390.

Smith, L.C., Alsdorf, D.E., Magilligan, F.J., Gomez, B., Mertes, L.A.K., Smith, N.D., and

Garvin, J.B. (2000) "Estimation of erosion, deposition, and net volumetric change
caused by the 1996 Skeidararsandur jokulhlaup, Iceland, from synthetic aperture radar
interferometry": Water Resources Research, v. 36(6): p. 1583-1594.

Using repeat-pass satellite synthetic aperture radar interferometry, we develop a

methodology to measure flood-induced erosion and deposition and apply it to a record
1996 glacier outburst flood (jékulhlaup) on Skeidararsandur, Iceland. The procedures
include (1) coregistration of backscatter intensity images to observe morphological
differences; (2) mapping of interferometric phase correlation to identify preserved and
modified surfaces; and (3) construction, correction, and differencing of pre-j6kulhlaup
and post-jékulhlaup topography. Procedures 1 and 2 are robust and should be widely
applicable to other fluvial environments, while procedure 3 is complicated by
uncertainties in phase measurement, baseline estimate, and atmospheric effects. After
a correction procedure involving interpolation of digital elevation model elevation
differences across low-correlation areas, we find similar to 4 m of elevation change are
required to calculate volumes of erosion or deposition. This condition was satisfied for
the 40 km(2) proglacial zone of Skeidararsandur, where we estimate +38 x 10(6) m(3)
of net sediment deposition along the ice margin, -25 x 10(6) m(3) of net erosion in
channels downstream, and a total net balance of +13 x 10(6). These estimates are
supported by field observations and survey data collected in 1997.

L POF | Smith, L.C., Sheng, Y., Magilligan, F.J., Smith, N.D., Gomez, B., Mertes, L.A.K., Krabill,
W.B., and Garvin, J.B. (2006) "Geomorphic impact and rapid subsequent recovery from the
1996 Skeidararsandur jokulhlaup, Iceland, measured with multi-year airborne lidar":

Geomorphology, v. 75(1-2): p. 65-75.

The November 1996 jokulhlaup that burst from the Vatnajékull ice cap onto Skeidararsandur
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was the highest-magnitude flood ever measured on the largest active glacial outwash
plain (sandur). Centimeter-scale elevation transects, measured from repeat-pass
airborne laser altimetry missions flown in 1996 (pre-flood), 1997, and 2001, show that
sediment deposition exceeded erosion across the central Skeidararsandur and
established an average net elevation gain of + 22 cm for the event. Net elevation
gains of + 29 and + 24 cm occurred in braided channels of the Gigjukvisl and Skeidara
rivers, respectively. Nearly half of these gains, however, were removed within 4 years,
and the two rivers contrast strongly in style of erosional/depositional impact and
subsequent recovery. In the Gigjukvisl, the 1996 jékulhlaup caused massive sediment
deposition (up to ~12 m) near the ice margin and intense "mega-forming" of braided
channels and bars downstream. Post-jékulhlaup recovery (1997-2001) was
characterized by rapid erosion (- 0.5 m) of ice-proximal sediments and their transport
to downstream reaches, and eradication of the mega-forms. In contrast, the Skeidara
displays minimal post-jokulhlaup sediment erosion in its upstream reaches and little
change in braided channel relief. This contrast between river systems is attributed to
the presence of a previously studied ~2-km wide ice-marginal trench, caused by
glacier retreat and lowering, which contained flows of the Gigjukvisl but not the
Skeidara prior to dispersal onto the outwash plain. Rapid removal of j6kulhlaup



L POF |

deposits from this trench suggests that in terms of long-term evolution of the sandur,
such features only delay downstream migration of j6kulhlaup-derived sediment. These
results, therefore, suggest that the net geomorphic impact of jokulhlaups on surface
relief of Skeidararsandur, while profound in the short term, may be eradicated within
years to decades.
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Sigurdsson, A., and Zéphéniasson, S. (1997) Hlaupi® & Skeidararsandi haustié 1996:
Utbreidsla, rennsli og aurburdur, in Haraldsson, H., ed., Vatnajokull: Gos og Hlaup:
Reykjavik: Reykjavik, Vegagerin, p. 79-137.
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Iceland": Special Publications of the International Association of Sedimentologists, v.
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Stefansdottir, M.B., and Gislason, S.R. (2005) "The erosion and suspended
matter/seawater interaction during and after the 1996 outburst flood from the Vatnajokull
Glacier, Iceland": Earth and Planetary Science Letters, v. 237(3-4): p. 433-452.

The Gjalp subglacial eruption 1996 within the Vatnajokull Glacier, Iceland triggered a
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catastrophic outburst flood, bringing at least 180 million tonnes of suspended solids to
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flux to the oceans. The specific BET-surface area of the suspended solids was
measured to be 11.8-18.9 m2/g, translating to the average total BET-surface area of
2.8 x 10 9 km2, providing enormous potential for adsorption/desorption and
precipitation/dissolution fluxes at the suspended solids-ocean water interface. Altered
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dissolved in seawater, as recorded by the Si release from the glass. The dissolved
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During the initial stages of the November 1996 jokulhlaup at Skeidararjékull, Iceland,
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floodwaters burst onto the glacier surface via a series of fractures. This supraglacial
drainage led to the formation of a number of distinct ice surface depressions, one of
which is investigated in detail. The morphology and structural characteristics of this
feature are described, as well as the sedimentology of an associated assemblage of
debris-filled fractures. This work suggests that debris-charged subglacial floodwaters
travelled up to the glacier surface, where supraglacial flow occurred initially via an
extensive network of fractures, orientated parallel to the glacier margin. Supraglacial
discharge became progressively more focused into a series of discrete outlets, leading
tfo the mechanical erosion of a number of depressions on the glacier surface. The
associated transfer of subglacially derived floodwaters to high levels within the glacier
resulted in the rapid entrainment of large volumes of sediment which may influence
the patterns, processes and products of ice-marginal sedimentation in the future.
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The 1996 jokulhlaup from Skeidararjékull Glacier, Iceland, had little impact on the proximal
surface of Skeidararsandur, though most channel change occurred in the proximal
zone. Patterns of erosion and deposition were revealed by aerial photography, repeat-
pass interferomerty and field survey. The jokulhlaup bypassed the proximal zone
becuase meltwater ponded in an ice-marginal depression, which regulated the flow of

102



water and calibre of sediment supplied to Skeidararsandur, and most drainage was
through a single primary outlet (the Gigjukvisl River). The geomorphic impact of
Jjokulhlaups may vary between periods of glacier advance when a glacier and sandur
are coupled and active aggradation occurs in the proximal zone, and periods of glacier
retreat when the glacier is decoupled from the sandur. The style of sedimentation in
rivers which route water and sediment directly on to the sandur will also differ from that
in rivers buffered by ponding in the proglacial zone.

Hardardattir, J., Vikingsson, S., and Palsson, S. (2006) Nidurstdodur kornasteerdargreininga

og bergflokkunar syna af Skeidarar- og Breidamerkursandi; Greinargerd, unnid fyrir
Vegagerdina JHa-SV-SvP-2006/001: Reykjavik, Orkustofnun, p. 19 s. grof, toflur.

brja syni af Skeidarar- og Breidamerkursandi voru kornasteerdargreind og bergflokkud a

Vatnamaelingum Orkustofnunar og nidurstédurnar bornar saman vid nidurstéour
samskonar greiningar eldri syna fra svaedinu. Meginmarkmid ransoknanna var ad
meta hvort heegt veeri ad utskyra minna strandrof vid J6kulsa & Breidamerkursandi
sidastlidin ar med auknum efnisflutningum austur fyrir Ingolfshéfda i kjélfar
hamfarahlaupsins & Skeidararsandi arid 1996. Nidurstdédur benda til ad sandur austan
vid Jbkulsa sé ad ollum likindum ad hluta til kominn fra Skeidararsandi, en par gefa
kornasteerdargreiningar afdrattarlausari nidurstédur en bergflokkunin. Samanburdur
vid eldri syni er po erfidur vegna mismunandi kornasteedrar nyrri og eldri
bergflokkunarsyna og par sem engin syni voru tekin ur hlaupinu 1996 sem haegt er ad
bera saman vid
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Aerial photos taken in 1992 and 1997 enabled the production of maps of Skeidararsandur
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before and after the November 1996 jokulhlaup. This paper presents pre- and post-
Jokulhlaup maps of the Gigjukvisl river channel, providing an excellent opportunity to
examine geomorphological change resulting from the jokulhlaup. The Gigjukvis/
channel system underwent spectacular transformation from a complex system of low
capacity channels and proglacila lakes to a large high capacity channel, scaled to the
November 1996 jokulhlaup flows. The overall size of the Gigjukvisl channel increased,
reducing flood flow resistance and decreasing future potential for the formation of
backwater lakes. specific change within the Gigjukvisl channel, upstream of the Little



Ice Age moraines, consists of bank erosion of up to 300 m at the main Gigjukvisl|
outlet and within channel deposition of between 6 and 12 m. Downstream of the Little
Ice Age moraines channel change consists of bank erosion of 600 m and localised
within-channel aggradation of 4 m. Comparison of 1992 and 1997 aerial photographs
also provides a clear picture of the glacier snout retreat of 300 m and thinning of 50-60
m during this period. drastic change within the Gigjukvisl channel was brought about
by the recent (post-1954) creation of a proglacial trench within the river system. Prior
to the November 1996 jokulhlaup, the proximal Gigjukvisl river channel had never
experience a high-magnitude jokulhlaup. Extensive bank erosion during the jékulhlaup
drastically changed teh channel, so it is now well-adjusted to high-magnitude flood
flows reducing the geomorphological impact of future jokulhlaups.

I POF | Molewski, P. (2005) REKONSTRUKCJA PROCESC')W GLACJALNYCH W WYBRANYCH
/k_. STREFACH MARGINALNYCH LODOWCOW ISLANDII - FORMY | OSADY.
< Reconstruction of glacial processes in the chosen marginal zones of the Icelandic glaciers -
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Finsdottir, H.P., and Moss, M., eds., The Extremes of the Extremes: Extraordinary
Floods. Proceedings of a symposium held at Reykjavik, Iceland, July 2000: IAHS
Publication Number 271, p. 243-247.

Multiple channel occupation during the November 1996 jékulhlaup Skeidararsandur, Iceland,

provided an opportunity to assess the role of flood history in controlling the varied
impact of a single large jokulhlaup. This paper considers the immediate
geomorphological impact of the 1996 jékulhlaup in relation to the flood history of each
major ice-proximal channel system draining Skeidararjokull. The jékulhlaup had
greatest impact on the Gigjukvisl river channel, whilst the Skeidara and Saeluhtsavatn
channels were impacted to a lesser degree. The jokulhlaup had very little impact on
the Hadldukvisl and Sula. Large jokulhlaup impact within the central portion of the
glacier occurred because non-jékulhlaup flows had dominated the central portion of
the glacier for many years. The impact of the 1996 j6ékulhlaup on individual channels is
strongly influenced by each channels’ flood history, which in turn is driven by
differential rates of glacier margin retreat.

[ POF Smith, L.C., Sheng, Y., Magilligan, F.J., Smith, N.D., Gomez, B., Mertes, L.A.K., Krabill,
/\, W.B., and Garvin, J.B. (2006) "Geomorphic impact and rapid subsequent recovery from the
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The November 1996 jokulhlaup that burst from the Vatnajékull ice cap onto Skeidararsandur
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was the highest-magnitude flood ever measured on the largest active glacial outwash
plain (sandur). Centimeter-scale elevation transects, measured from repeat-pass
airborne laser altimetry missions flown in 1996 (pre-flood), 1997, and 2001, show that
sediment deposition exceeded erosion across the central Skeidararsandur and



established an average net elevation gain of + 22 cm for the event. Net elevation
gains of + 29 and + 24 cm occurred in braided channels of the Gigjukvisl and Skeidara
rivers, respectively. Nearly half of these gains, however, were removed within 4 years,
and the two rivers contrast strongly in style of erosional/depositional impact and
subsequent recovery. In the Gigjukvisl, the 1996 jékulhlaup caused massive sediment
deposition (up to ~12 m) near the ice margin and intense "mega-forming" of braided
channels and bars downstream. Post-jékulhlaup recovery (1997-2001) was
characterized by rapid erosion (- 0.5 m) of ice-proximal sediments and their transport
to downstream reaches, and eradication of the mega-forms. In contrast, the Skeidara
displays minimal post-jokulhlaup sediment erosion in its upstream reaches and little
change in braided channel relief. This contrast between river systems is attributed to
the presence of a previously studied ~2-km wide ice-marginal trench, caused by
glacier retreat and lowering, which contained flows of the Gigjukvisl but not the
Skeidara prior to dispersal onto the outwash plain. Rapid removal of j6kulhlaup
deposits from this trench suggests that in terms of long-term evolution of the sandur,
such features only delay downstream migration of jé6kulhlaup-derived sediment. These
results, therefore, suggest that the net geomorphic impact of jokulhlaups on surface
relief of Skeidararsandur, while profound in the short term, may be eradicated within
years to decades.
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The currently active off-rift central volcano Oraefajékull in south-east Iceland sits
unconformably on much older (~10-12 Ma) and eroded crust. The composition of
recent volcanics ranges from basalt to rhyolite, but the series is more sodic alkaline
than the common rift zone tholeiitic suites. In this study we present Sr, Nd, Pb and O
isotopic data for a suite of Oraefajékull samples. The complete suite shows typical
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mantle values for oxygen isotopes. The 87Sr/86Sr ratios (average of 15
SAMPLES=0.703702) of the modern Oraefajékull rocks (basalts as well as rhyolites)
are much higher than observed so far for any other Icelandic rocks. The 143Nd/144Nd
ratios (average=0.512947; n=15) are lower than for rift rocks, but similar to rocks of
the off-rift Snaefellsnes volcanic zone. Furthermore, the Oraefajékull rocks are
enriched in the 207Pb/204Pb and 208Pb/204Pb isotope ratios compared to Icelandic
rift basalts. The enriched nature of the suite indicates that Orsefajékull samples a
source component that has characteristics common with EM2 type mantle.
Furthermore, it is concluded that the silicic rocks of Oraefajékull formed by fractional
crystallization from mafic melts rather than by partial melting of older crust.

Schierbeck, C. (2000) "Ferd Schierbecks a Oraefajokul": Skaftfellingur, v. 13: p. 75-79.
4 Selbekk, R.S., and Tronnes, R.G. (in press) "The 1362 AD Oraefajokull eruption, Iceland:

/k Petrology and geochemistry of large-volume homogeneous rhyolite": Journal of
Volcanology and Geothermal Research, v. In Press, Corrected Proof.

The ice-covered Oraefajokull stratovolcano is composed mostly of subglacial pillow lava and
hyaloclastite tuff, ranging from basalt to rhyolite. A large devastating plinian eruption in
1362 AD produced 10 km3 (2 km3 DRE) rhyolitic ash and pumice from a vent within
the summit caldera, with fallout mainly towards ESE. The ejected rhyolite magma with
0.5-1% crystals of oligoclase, fayalite, hedenbergite, ilmenite and magnetite was
remarkably homogenous throughout the eruption.A 1.8 m thick tephra section on the
SE flank of the volcano has 14 recognizable units. The tephra is dominated by fine-
grained vesicular glass with bubble wall thickness of 1-5[mu]m. The high and even
vesiculation of the glass indicates fast magma ascent and explains the extreme
mechanical fragmentation within the eruptive column. The grain-size distribution
indicates time-variable intensity of the plinian eruption with three evenly spaced
phases of maximum fragmentation. An initial vent-clearing explosion produced
phreatomagmatic debris with up to 35% lithic fragments. The low abundance (< 3%)
of lithic fragments during the subsequent eruption indicates that the conduit and vent
remained stable. The tephra fallout deposit is characterized by upwards increasing
pumice dimensions and occasional bomb-like pumice blocks, indicating less
mechanical fragmentation during contraction and lowering of the plinian column.A
conservative estimate of 20-40 km3 for the total volume of the magma reservoir is
based on the erupted volume of highly differentiated and homogeneous rhyolite. The
365-year period between 1362 and a minor benmoreitic eruption in 1727, and the
absence of currently detectable magma reservoirs in the crust below Oraefajokull
show that differentiated crustal magma chambers feeding large plinian eruptions can
be established and disappear on a 100-500 year timescale.

Sharma, K., Self, S., Blake, S., and Larsen, G. (2004) Deposits, sequence of events and
volatile degassing from the A.D. 1362 rhyolitic eruption of Oraefajokull, S.E. Iceland,
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in the genesis of Recent basalts from off-rift zones in Iceland: Constraints from Th, Sr
and O isotopes": Earth and Planetary Science Letters, v. 110(1-4): p. 149-162.
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Along the two volcanic off-rift zones in Iceland, the Snaefellsnes volcanic zone (SNVZ) and

| POF

the South Iceland volcanic zone (SIVZ), geochemical parameters vary regularly along
the strike towards the centre of the island. Recent basalts from the SNVZ change from
alkali basalts to tholeiites where the volcanic zone reaches the active rift axis, and
their 87Sr/86Sr and Th/U ratios decrease in the same direction. These variations are
interpreted as the result of mixing between mantle melts from two distinct reservoirs
below Snaefellsnes. The mantle melt would be more depleted in incompatible
elements, but with a higher 3He/4He ratio (R/Ra [approximate] 20) beneath the centre
of Iceland than at the tip of the Snaefellsnes volcanic zone (R/Ra [approximate]
7.5).From southwest to northeast along the SIVZ, the basalts change from alkali
basalts to FeTi basalts and quartz-normative tholeiites. The Th/U ratio of the Recent
basalts increases and both (230Th/232Th) and [delta]180 values decrease in the
same direction. This reflects an important crustal contamination of the FeTi-rich
basalts and the quartz tholeiites. The two types of basalts could be produced through
assimilation and fractional crystallization in which primary alkali basaltic and olivine
tholeiitic melts "erode' and assimilate the base of the crust. The increasingly tholeiitic
character of the basalts towards the centre of Iceland, which reflects a higher degree
of partial melting, is qualitatively consistent with increasing geothermal gradient and
negative gravity anomaly. The highest Sr isotope ratio in Recent basalts from Iceland is
observed in Oraefajokull volcano, which has a 3He/4He ratio (R/Ra [approximate] 7.8)
close to the MORB value, and this might represent a mantle source similar to that of
Mauna Loa in Hawaii.

Sigmarsson, O., Karlsson, H.R., and Larsen, G. (2000 ) "The 1996 and 1998 subglacial
eruptions beneath the Vatnajokull ice sheet in Iceland: contrasting geochemical and
geophysical inferences on magma migration ": Bulletin of Volcanology v. 61(7): p. 468-
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The spectacular 1996 jékulhlaup from the subglacial lake at Grimsvotn central volcano,
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beneath the Vatnajékull ice sheet in Iceland, was generated by a subglacial eruption at
Gjalp midway between Bardarbunga and Grimsvétn central volcanoes. This eruption
was preceded by a 24-h earthquake swarm that originated at Bardarbunga and
migrated 20 km southward toward the eruption site. To test the hypothesis that a
horizontal dyke fed the 1996 eruption from Bardarbunga volcano, we measured major
and trace element abundances and O, Sr, and Nd isotope compositions in the 1996
volcanic rocks and selected samples from the Bardarbunga, Grimsvétn, and
Oreefajékull volcanic systems. Lava flows and tephra from a given volcanic system
beneath the Vatnajokull ice sheet have indistinguishable isotope compositions. Gjalp
and Grimsvotn products have identical 87Sr/86Sr (0.70322) and i180 ( ~2.9%o),
whereas significantly lower and higher values, respectively, are found in samples from
the Bardarbunga volcanic system (0.70307 and 3.8%o). These results strongly indicate
that the Gjalp magma originated from the Grimsvétn magma system. The 1996
magma is of an intermediate composition, representing a basaltic icelandite formed by
50% fractional crystallization of a tholeiite magma similar in composition to that
expelled by the 1998 Grimsvétn eruption. The differentiation that produced the Gjalp
magma may have taken place in a subsidiary magma chamber that last erupted in
1938 and would be located directly beneath the 1996 eruption site. This chamber was
ruptured when a tectonic fracture propagated southward from Bardarbunga central
volcano, as indicated by the seismicity that preceded the eruption. Our geochemical
results are therefore not in agreement with lateral magma migration feeding the 1996
Gjalp eruption. Moreover, the results clearly demonstrate that isotope ratios are



excellent tracers for deciphering pathways of magma migration and permit a clear
delineation of the volcanic systems beneath Vatnajékull ice sheet.
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Eruptions of Oraefajékull have produced mafic and silicic magmas, and have taken place in
both glacial and interglacial periods. The geology of the volcano records the differing
response of magmas of contrasting composition to interaction with ice of variable
thickness and gives insight into the development of a long-lived ice-covered
stratovolcano. Vatnafall, a ridge on the southeast flank of Oraefajokull, is the first area
of the volcano to have been mapped in detail and the geological map is presented
here alongside descriptions of each erupted unit. The oldest units comprise pillow
lavas, hyaloclastite and jointed lava flows that were formed during subglacial basaltic
eruptions involving abundant meltwater. The products of a subsequent explosive,
initially phreatomagmatic, subglacial rhyolite eruption were confined by ice to form a
tephra pile over 200 m thick that was intruded by dense rhyolite magma towards the
end of the eruption. Confinement by ice caused a later trachydacite lava flow to form
buttresses and a steep pillar. Whilst some of the meltwater produced infiltrated the
lava (to generate red and black glassy breccias and cause localised steam
explosions), it is likely that much of it drained down the steep topography. The most
recently-erupted units are subaerial basaltic lava flows, the oldest of which were
erupted during an interglacial period and have subsequently been partially eroded and
scoured by advancing ice. Ice has been important in shaping the edifice by confining
eruptive products to form constructional features and by later eroding parts of them to
form deep valleys. Reconstructions of volcano-ice interaction allowed the local
thickness of the glacier at the time of each eruption to be estimated, and demonstrates
that the upper surface of the ice has varied in elevation by over ~700 m.

Saemundsson, B. (1906) "Haedin a Oraefajokli": Skirnir, v. 80: p. 88.
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m/\, Pordarson, T., and Larsen, G. (2007) "Volcanism in Iceland in historical time: Volcano

types, eruption styles and eruptive history": Journal of Geodynamics, v. 43(1): p. 118-
152.

The large-scale volcanic lineaments in Iceland are an axial zone, which is delineated by the
Reykjanes, West and North Volcanic Zones (RVZ, WVZ, NVZ) and the East Volcanic
Zone (EVZ), which is growing in length by propagation to the southwest through pre-
existing crust. These zones are connected across central Iceland by the Mid-Iceland
Belt (MIB). Other volcanically active areas are the two intraplate belts of Oraefajokull
(OVB) and Snaefellsnes (SVB). The principal structure of the volcanic zones are the
30 volcanic systems, where 12 are comprised of a fissure swarm and a central
volcano, 7 of a central volcano, 9 of a fissure swarm and a central domain, and 2 are
typified by a central domain alone.Volcanism in Iceland is unusually diverse for an
oceanic island because of special geological and climatological circumstances. It
features nearly all volcano types and eruption styles known on Earth. The first order
grouping of volcanoes is in accordance with recurrence of eruptions on the same vent
system and is divided into central volcanoes (polygenetic) and basalt volcanoes
(monogenetic). The basalt volcanoes are categorized further in accordance with vent
geometry (circular or linear), type of vent accumulation, characteristic style of eruption
and volcanic environment (i.e. subaerial, subglacial, submarine).Eruptions are broadly
grouped into effusive eruptions where >95% of the erupted magma is lava, explosive
eruptions if >95% of the erupted magma is tephra (volume calculated as dense rock
equivalent, DRE), and mixed eruptions if the ratio of lava to tephra occupy the range in
between these two end-members. Although basaltic volcanism dominates, the activity
in historical time (i.e. last 11 centuries) features expulsion of basalt, andesite, dacite
and rhyolite magmas that have produced effusive eruptions of Hawaiian and flood lava
magnitudes, mixed eruptions featuring phases of Strombolian to Plinian intensities,
and explosive phreatomagmatic and magmatic eruptions spanning almost the entire
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intensity scale; from Surtseyan to Phreatoplinian in case of "wet" eruptions and
Strombolian to Plinian in terms of "dry" eruptions. In historical time the magma volume
extruded by individual eruptions ranges from ~1 m3 to ~20 km3 DRE, reflecting
variable magma compositions, effusion rates and eruption durations.All together 205
eruptive events have been identified in historical time by detailed mapping and dating
of events along with extensive research on documentation of eruptions in historical
chronicles. Of these 205 events, 192 represent individual eruptions and 13 are
classified as "Fires", which include two or more eruptions defining an episode of
volcanic activity that lasts for months to years. Of the 159 eruptions verified by
identification of their products 124 are explosive, effusive eruptions are 14 and mixed
eruptions are 21. Eruptions listed as reported-only are 33. Eight of the Fires are
predominantly effusive and the remaining five include explosive activity that produced
extensive tephra layers. The record indicates an average of 20-25 eruptions per
century in Iceland, but eruption frequency has varied on time scale of decades. An
apparent stepwise increase in eruption frequency is observed over the last 1100 years
that reflects improved documentation of eruptive events with time. About 80% of the
verified eruptions took place on the EVZ where the four most active volcanic systems
(Grimsvotn, Bardarbunga-Veidivotn, Hekla and Katla) are located and 9%, 5%, 1%
and 0.5% on the RVZ-WVZ, NVZ, OVB, and SVB, respectively. Source volcano for
~4.5% of the eruptions is not known.Magma productivity over 1100 years equals about
87 km3 DRE with basaltic magma accounting for about 79% and intermediate and
acid magma accounting for 16% and 5%, respectively. Productivity is by far highest on
the EVZ where 71 km3 (~82%) were erupted, with three flood lava eruptions
accounting for more than one half of that volume. RVZ-WVZ accounts for 13% of the
magma and the NWZ and the intraplate belts for 2.5% each. Collectively the axi | zone
(RVZ, WVZ, NVZ) has only erupted 15-16% of total magma volume in the last 1130
years.

4.1.10 Sandfell

Bjornsson, F. (1974) "Gosmenjar upp af Sandfellsfjalli ": Natturufraedingurinn, v. 44(1.hefti):
p. 95-96.

Jonsson, J.A., and Sigmundsson, S. (1997) Skaftafellssysla : syslu- og séknalysingar Hins
islenska bokmenntafélags 1839-1873: Reykjavik, Sogufélag, xvi, 296 s. : myndir,
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Vatnajokulsferd ; Samgéngumél ; Oskaland ; Ungmennafélégin og uppeldid ;
bjédarandinn ; Hatid barnanna

4.1.11 Ingolfshofoi
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ferdabonda og sagnamanni ": Glettingur, v. 15 (39-40. tolubl.)(2-3): p. 6-12.
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4.1.12 Salthofoi

Bjornsson, H., and Bjornsson, S. (1978) "Salthéfdafridland”: Tyli, v. 8. arg. (1. hefti): p. 33-34.

4.1.13 Virkisjokull, Virkisa, Falljokull

Escritt, E.A. (1972) "Map of Falljokull": Jokull, v. 22: p. 62-64.

Everest, J., and Bradwell, T. (2003) "Buried glacier ice in southern Iceland and its wider
significance": Geomorphology, v. 52(3-4): p. 347-358.

Geo-electrical resistivity surveys have been carried out at recently deglaciated sites in front of
three glaciers in southern Iceland: Skeidararjokull, Hratarjékull, and Virkisjokull. The
results show the presence of old glacier ice beneath debris mantles of various
thickness. We conclude that buried glacier ice has survived for at least 50 years at
Virkisjokull and Hrutarjékull, and probably for over 200 years at Skeidararjékull.
Additional data from a further site have identified a discontinuous ice core within 18th-
century jokulhlaup deposits. Photographic and lichenometric evidence show that the
overlying debris has been relatively stable, and hence melting of the ice at all four
sites is proceeding slowly due to the heat-shielding properties of the overburden. The
geomorphic implications are pertinent when considering the potential longevity of
buried ice. The possible implications for dating techniques, such as lichenometry,
radiocarbon dating and cosmogenic surface-exposure dating are also important, as
long-term readjustments of surface forms may lead to dating inaccuracy. Finally, it is
recognised that landscape development in areas of stagnant ice topography may post-
date initial deglaciation by a considerable degree. (C) 2002 Elsevier Science B.V. All
rights reserved.
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Gudmundsson, H.J. (1998) Holocene glacier fluctuations and tephrochronology of the Oraefi
district, Iceland [PhD thesis], University of Edinburgh, Scotland.

L POF | Nicholas, A.P., and Sambrook Smith, G.H. (1998) "Relationships Between Flow
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Hydraulics, Sediment Supply, Bedload Transport and Channel Stability in the Proglacial
Virkisa River, Iceland": Geografiska Annaler, v. 80A(2): p. 111-122.

We present data from a proglacial river in Iceland that exhibits very different sedimentological
characteristics when compared to its alpine counterparts. The braidplain is
characterised by coarse outburst gravels that inhibit sediment transport and channel
change. Bedload transport is restricted to the movement of fine-grained gravels that
pass through the channel system without promoting significant changes in channel
geometry. Bar forms are erosional features, inherited from the last major peak flow,
rather than depositional in nature. On the basis of our observations we conclude that
braidplain morphology is controlled by low frequency, high magnitude flow events,
possibly associated with glacial outburst floods. This is in marked contrast to process-
form relationships in more dynamic alpine proglacial channels that are characterised
by high rates of sediment transport and channel change.

4.1.14 Haalda

Engar heimildir fundust

4.1.15 Kotarjokull, Kota

Guémundsson, H.J. (1998) Holocene glacier fluctuations and tephrochronology of the Oraefi
district, Iceland [PhD thesis], University of Edinburgh, Scotland.

Morse, A., and Hunt, C. (1989) University of Liverpool and Liverpool Polytechnic Iceland
Research Expedition, 1989. Final Report.: Liverpool, University of Liverpool and
Liverpool Polytechnic.

A scientific research and teaching expedition to study the glaciers, the fluvial-glacial systems,
proglacial landforms, sediments, meteorology, soils and natural vegetation in teh
Oreefi district of south-east Iceland

4.1.16 Stigarjokull, Stiga
Bjornsson, S. (1989) "Stigafoss": Skaftfellingur, v. 6: p. 153-154.

Harris, T., Tweed, F.S., and Knudsen, O. (2004) "A Polygenetic Landform At
Stiga;Oraefajokull, Southern Iceland": Geografiska Annaler, v. 86A(2): p. 143-154.

Abstract Recent research has identified problems inherent in the identification and
description of landforms. Morphologically similar small-scale glacial and periglacial
landforms can be misinterpreted, thus hindering environmental reconstruction. This
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study reveals that a landform resembling a moraine at Stigarjokull, southern Iceland, is
the product of both glacial deposition and mass movement. The landform has two
distinct morphological and sedimentological components: a basal, lithologically diverse
component, and an upper, lithologically homogenous component. Clast lithological
analysis, particle shape and particle size measurements demonstrate that the basal
component of the landform consists of sediment whose characteristics match nearby
moraines. In contrast, the source of the upper component is a narrow outcrop of rock
above the valley floor. Evidence suggests that frost-shattered material was transported
across a perennial snow patch to a small moraine, leading to growth of the ‘'moraine’.
This combination of processes is unlikely to be unique, but the geological peculiarities
of the field site permitted their identification. It is possible that many similar 'moraines’
could be enlarged by subaerial feeding, leading to false reconstruction of glacier form
and/or associated rates of erosion and sedimentation. Such polygenetic landform
genesis therefore has implications for environmental reconstruction.

4.1.17 Hélarjokull, Héla
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Evans, D.J.A., Archer, S., and Wilson, D.J.H. (1999) "A comparison of the lichenometric

/k and Schmidt hammer dating techniques based on data from the proglacial areas of some

Icelandic glaciers": Quaternary Science Reviews, v. 18(1): p. 13-41.

Measurements of Rhizocarpon section and Schmidt hammer R-values are reported from the
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proglacial geomorphic features on the forelands of the Icelandic glaciers of Kviarjékull,
Holarjékull and Heinabergsjokull (Oreefi and south Vatnajékull), Sandfellsjékull and
Oldufellsjékull (east Myrdalsjékull), and Bruaarjékull, Eyjabakkajékull and west Snaefell
(north Vatnajokull). These data are used in reconstructions of patterns of glacier
recession since the Little Ice Age maximum, and the geomophic signals of climatic
versus non-climatic events are discussed. Age control was obtained from various
dated substrates by utilizing historical accounts, aerial photographs and grave stones.
Three lichen growth rates are calculated: (a) 0.51 mm a—1 (corrected to 0.50 mm a-1)
with a colonization lag time of < 16 yr for the arid forelands of north Vatnajokull; (b)
0.56 mm a—1 with a colonization lag time of 5 yr for the Icelandic southeast coast; and
(c) 0.80 mm a—1 with a colonization lag time of 6.5 yr for the south Vatnajékull and
east Myrdalsjékull forelands. These compare favourably with a previously published
growth rate of 0.44 mm a—1 for the arid north of Iceland. This regional coverage of
data allows a comparison between annual precipitation totals and lichen growth rates
and the construction of a growth rate prediction curve for Iceland. The success of the
Schmidt hammer in differentiating moraines based upon age varied according to the
geomorphological setting. Reasonable R-value/lichen size correlations were obtained
on the east Myrdalsjékull and Heinabergsjékull forelands where unrestricted glacier
advance into lowlands allows for a higher degree of debris surface freshening by direct
glacial processes. Weak correlations were obtained at Kviarjokull, where the glacier
was restricted by a precursor latero-frontal moraine loop and therefore the debris
comprising the Little Ice Age recessional moraines was diluted with material of various
ages being reworked by mass movement from the precursor moraine loop. Similar
problems arise in areas affected by surging glaciers, such as Bruarjékull and
Eyjabakkajokull. It appears that an accurate R-value age-prediction curve can not be
constructed for a timescale of < 100 yr in Iceland.
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and Schmidt hammer dating techniques based on data from the proglacial areas of some
Icelandic glaciers": Quaternary Science Reviews, v. 18(1): p. 13-41.

Measurements of Rhizocarpon section and Schmidt hammer R-values are reported from the
proglacial geomorphic features on the forelands of the Icelandic glaciers of Kviarjékull,
Holarjékull and Heinabergsjokull (Oreefi and south Vatnajékull), Sandfellsjékull and
Oldufellsjékull (east Myrdalsjékull), and Braarjékull, Eyjabakkajékull and west Snaefell
(north Vatnajokull). These data are used in reconstructions of patterns of glacier
recession since the Little Ice Age maximum, and the geomophic signals of climatic
versus non-climatic events are discussed. Age control was obtained from various
dated substrates by utilizing historical accounts, aerial photographs and grave stones.
Three lichen growth rates are calculated: (a) 0.51 mm a—1 (corrected to 0.50 mm a-1)
with a colonization lag time of < 16 yr for the arid forelands of north Vatnajokull; (b)
0.56 mm a—1 with a colonization lag time of 5 yr for the Icelandic southeast coast; and
(c) 0.80 mm a—1 with a colonization lag time of 6.5 yr for the south Vatnajékull and
east Myrdalsjékull forelands. These compare favourably with a previously published
growth rate of 0.44 mm a—1 for the arid north of Iceland. This regional coverage of
data allows a comparison between annual precipitation totals and lichen growth rates
and the construction of a growth rate prediction curve for Iceland. The success of the
Schmidt hammer in differentiating moraines based upon age varied according to the
geomorphological setting. Reasonable R-value/lichen size correlations were obtained
on the east Myrdalsjékull and Heinabergsjékull forelands where unrestricted glacier
advance into lowlands allows for a higher degree of debris surface freshening by direct
glacial processes. Weak correlations were obtained at Kviarjokull, where the glacier
was restricted by a precursor latero-frontal moraine loop and therefore the debris
comprising the Little Ice Age recessional moraines was diluted with material of various
ages being reworked by mass movement from the precursor moraine loop. Similar
problems arise in areas affected by surging glaciers, such as Bruarjékull and
Eyjabakkajokull. It appears that an accurate R-value age-prediction curve can not be
constructed for a timescale of < 100 yr in Iceland.
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Spedding, N., and Evans, D.J.A. (2002) "Sediments and landforms at Kviarjokull,
southeast Iceland: a reappraisal of the glaciated valley landsystem": Sedimentary
Geology, v. 149(1-3): p. 21-42.

Eyles identified Kviarjékull, an outlet of the icecap Oraefajékull, southeast Iceland, as an

exemplar of the glaciated valley landsystem, emphasising rockfall debris supply,
passive transport and reworking of a thick cover of supraglacial morainic till. In this
paper, we take a fresh look at the sediments and landforms of Kviarjokull, focusing on
clast form analysis to reconstruct primary transport pathways. New data demonstrate
the importance of active transport of debris derived from the glacier bed. Substantial
portions of the supraglacial debris cover can be traced back to englacial channel fill
deposits or anomalously thick exposures of basal ice. These two types of sediments
also make up much of Kviarjokull's large Neoglacial moraine rampart. We attribute the
abundance of these non-rockfall sediments to the presence of a terminal
overdeepening, and the switch from predominantly subglacial to predominantly
englacial drainage that this induces. This hydrological switch enhances retention of
debris within ice transport, preventing it from being washed away and making it
available to feed ice-marginal moraine formation. The complexity of sediment transport
processes observed at Kviarjokull and the contrast between it and alpine glaciers
undermines any single concept of the glaciated valley landsystem; accordingly, we
propose Kviarjokull as the type example of a distinct subclass, defined by its moderate
relief, high-debris turnover, and drainage behaviour characteristic of an overdeepened
basin.

Swift, D.A., Evans, D.J.A., and Fallick, A.E. (2006) "Transverse englacial debris-rich ice
/\__ bands at Kviarjokull, southeast Iceland." Quaternary Sciences Reviews v. 25(13-14): p.
« 1708-1718

Thick exposures of debris-rich ice at various Icelandic glaciers are central to the debate over
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the prevalence of glacial sediment transfer by glaciohydraulic supercooling. We
present physical analyses of ice and debris at Kviarjokull, a temperate glacier in
southeast Iceland with a terminal glacier-bed overdeepening, where stratified debris-
rich ice forms up to metre-thick transverse englacial bands. Our results are not
consistent with debris-rich ice formation predominantly by supercooling because: (1)
137Cs was absent from sediment filtered from debris-rich ice; (2) isotopic analysis (6D
and 6180) demonstrated no clear pattern of isotopic enrichment of debris-rich ice with
respect to englacial ice; and (3) melt-out debris from debris-rich ice included large
striated clasts from both fluvial and basal sources. We support transverse englacial
debris-rich ice band formation by the thickening and elevation of basal materials in a
region of longitudinally compressive ice flow situated between the reverse slope of the
overdeepening and the base of an ice fall. Debris band form and distribution are likely
to be controlled by thrusting along transverse englacial foliae associated with the
formation of band ogives on the glacier surface.prevalence of glacial sediment transfer
by glaciohydraulic supercooling. We present physical analyses of ice and debris at
Kviarjokull, a temperate glacier in southeast Iceland with a terminal glacier-bed
overdeepening, where stratified debris-rich ice forms up to metre-thick transverse



englacial bands. Our results are not consistent with debris-rich ice formation
predominantly by supercooling because: (1) 137Cs was absent from sediment filtered
from debris-rich ice; (2) isotopic analysis (6D and 6180) demonstrated no clear
pattern of isotopic enrichment of debris-rich ice with respect to englacial ice; and (3)
melt-out debris from debris-rich ice included large striated clasts from both fluvial and
basal sources. We support transverse englacial debris-rich ice band formation by the
thickening and elevation of basal materials in a region of longitudinally compressive
ice flow situated between the reverse slope of the overdeepening and the base of an
ice fall. Debris band form and distribution are likely to be controlled by thrusting along
transverse englacial foliae associated with the formation of band ogives on the glacier
Surface.

Pdrarinsson, S. (1936) "On the variations of Svinafellsjokull, Skaftafellsjokull and Kviarjokull
in Oreefi (Agrip)." Jokull v. 6: p. 1-15.
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Bjornsson, F. (1959) "Gdéngin i Hrutarjokli": Jokull, v. 9: p. 30-32.

Bjornsson, S. (1958) "Ur bréfum. Hratarjokull og draumur Gudrunar Bjarnadattir ": Jokull v.
8(bls. 36).

/L Everest, J., and Bradwell, T. (2003) "Buried glacier ice in southern Iceland and its wider

significance": Geomorphology, v. 52(3-4): p. 347-358.

Geo-electrical resistivity surveys have been carried out at recently deglaciated sites in front of
three glaciers in southern Iceland: Skeidararjokull, Hruatarjékull, and Virkisjékull. The
results show the presence of old glacier ice beneath debris mantles of various
thickness. We conclude that buried glacier ice has survived for at least 50 years at
Virkisjékull and Hrutarjékull, and probably for over 200 years at Skeidararjékull.
Additional data from a further site have identified a discontinuous ice core within 18th-
century jokulhlaup deposits. Photographic and lichenometric evidence show that the
overlying debris has been relatively stable, and hence melting of the ice at all four
sites is proceeding slowly due to the heat-shielding properties of the overburden. The
geomorphic implications are pertinent when considering the potential longevity of
buried ice. The possible implications for dating techniques, such as lichenometry,
radiocarbon dating and cosmogenic surface-exposure dating are also important, as
long-term readjustments of surface forms may lead to dating inaccuracy. Finally, it is
recognised that landscape development in areas of stagnant ice topography may post-
date initial deglaciation by a considerable degree. (C) 2002 Elsevier Science B.V. All
rights reserved.

4.1.20 Fjalls(ar)jokull, Fjallsa, Fjallsarlén

Bjornsson, F. (1962) "Fjallsarhlaupid 1962 og athuganir a I6ninu i Breidamerkurfjalli. (The
glacier burst in Fjallsa 1962)": JOkull, v. 12: p. 42-43.
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Bjérnsson, S. (1963) "Jékulbogi vié Fjallsjokul": Jékull, v. 13(3. hefti): p. 18.

o Evans, D.J.A., and Twigg, D.R. (2002) "The active temperate glacial landsystem: a model
/\* based on Breidamerkurjokull and Fjallsjokull, Iceland": Quaternary Science Reviews, v.
21(20-22): p. 2143-2177.

Accurate interpretations of ancient glaciated terrains rely heavily on our knowledge of
process-form relationships in contemporary glacierized basins. A landsystems model
for temperate, actively receding glaciers is presented based upon Breidamerkurjokull
and Fjallsjokull, Iceland. Historical documentation, maps and/or aerial photography
documenting recession since 1903 provide a unique series of "snapshots"” of the
evolving glacial geomorphology at these snouts. This documentation is employed in
association with sedimentological investigations to assess the evolution of sediment-
landform assemblages at active temperate glacier margins, using the wealth of
geomorphological and sedimentological information produced during the recent
recession of Bredamerkurjokull and Fjallsjokull. Three depositional domains are
recognized: (1) areas of extensive, low amplitude marginal dump, push and squeeze
moraines derived largely from material on the glacier foreland and often recording
annual recession of active ice; (2) incised and terraced glacifluvial forms, such as
recessional ice-contact fans and hochsandur fans, and simple and complex,
anabranched eskers and small areas of pitted outwash; (3) subglacial landform
assemblages of flutes, drumlins and overridden push moraines located between ice-
marginal glacifluvial depo-centres. The lack of supraglacial sediment in active
temperate glaciers like Brei[eth]Jamerkurjokull and Fjallsjokull generally precludes the
widespread development of chaotic hummocky moraine. The hummocky terrain
previously termed "kame and kettle topography" has mostly evolved by melt-out into a
complex network of anabranched eskers over the period 1945-1998 or actually
comprises pitted or kettled outwash (sandar). The tills across the foreland were
emplaced by subglacial deformation and lodgement, and comprise materials derived
from pre-existing stratified sediments in addition to localized abrasion of rock surfaces
and patches of lake sediments. Till sequences thicker than 2 m have been constructed
by the sequential plastering of till layers onto stratified sediments and bedrock.
Because this stacking is a sub-marginal process, it is suggested that complex till
sequences similar to those observed at Breidamerkurjokull/Fjallsjékull may be
employed in the reconstruction of ancient glacier margins. Additionally, the
geomorphology of the active, temperate landsystem at east Breidamerkurjokull may
contain subtle surge signatures, verifying the historical record of small surges by this
part of the glacier. This illustrates the danger of employing landform-sediment
associations from restricted study areas (e.g. parts of landsystems) as representative
process-form models for glaciated terrains.

Eyporsson, J. (1951) "Breidamerkurfjall ": Natturufreedingurinn, v. 21. arg(1 hefti): p. 46-47.
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Hart, J.K., Khatwa, A., and Sammonds, P. (2004) "The effect of grain texture on the
occurrence of microstructural properties in subglacial till": Quaternary Science Reviews v.
23(23-24 ): p. 2501-2512.

In this paper, we examine whether till grain size affects the range and occurrence of
micromorphological features associated with subglacial shear. Our till samples were
collected from two glaciers in Iceland, and varied in texture from a coarse, sandy clast-
rich till (Fjallsjbkull) to a fine-grained silty-sandy till (Vestari-Hagafellsjékull). We found
a wide range of deformational microstructures that included skelsepic plasmic fabric,
intraclasts of pre-existing eroded bedrock (basalt) and weathered clay and ‘mini-shear
zones’ between clasts. We classified our micromorphological data into three classes;
rotational, intermediate and linear. In addition to these observations, we performed
extensive microfabric analysis at different scales on all of our samples. We found that
the coarse-grained till contained a greater number and variety of microstructures than
the fine-grained till. In addition, the fine-grained till showed a distinct lack of rotational
Structures that we attribute to the lack of significantly sized clasts in the matrix. We
argue that the varied texture of the coarse-grained till provides a greater degree of
perturbation within the shearing layer and so more distinct microstructures form. In a
more fine-grained till, shearing is more homogeneous since there are less
perturbations in the matrix and this leads to a more singular kind of microstructure.
Our observations suggest that subglacial shear occurs within a multi-layered
patchwork of different grain sizes, competence and pore water pressures. It is these
factors that are so crucial in determining the occurrence and type of microstructural
evidence we see in subglacial tills.

Price, R.J. (1970) "Moraines at Fjallsjokull, lceland. " Journal of Arctic and Alpine Research,
V. 2:p. pp.27-42.
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Sigurdsson, O. (2001) Joklabreytingar a Islandi undanfarnar fjérar aldir, Vorradstefna 2001:
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4.1.22 Breidamerkurjokull, Breidamerkursandur, Breida

Arnorsdéttir, T. (2006) Sidasta ferd yfir Breidamerkurjokul.

Arnason, S. (1998) Mzeling & rennsli og hitastigi i Jokulsa & Breidamerkursandi, in

Orkustofnun, ed., Vatnameelingar, greinargerd 1998-12-10, Orkustofnun.

Benn, D.I. (1995) "Fabric signature of subglacial till deformation, Breidamerkurjokull, Iceland

": Sedimentology, v. 42(5): p. 735-747.

The foreland of Breidamerkurjokull, Iceland, is the only locality where ftills known to have

undergone subglacial deformation are exposed. Till on the foreland has a two-tiered
structure, consisting of a dilatant upper horizon ¢ 0.5 m thick and a compact lower till;
these horizons correspond to the ductile deforming A horizon and the brittle-ductile B
horizon observed below the glacier by G. S. Boulton and co-workers. The relationship
between known strain history and a variety of macrofabric elements is examined for
these two genetic facies of deformation till. The upper horizon exhibits variable a-axis
fabrics and abundant evidence for clast re-alignment, reflecting ductile flow and rapid
clast response to transient strains. In contrast, the lower horizon has consistently well
organized a-axis fabrics with a narrow range of dip values, recording clast rotation into
parallel with strain axes during brittle or brittle-ductile shear. The data indicate that till
strain history imparts identifiable macrofabric signatures, providing important
analogues to guide the interpretation of Pleistocene fills.

Benn, D.l., and Evans, D.J.A. (1996) "The interpretation and classification of subglacially-

deformed materials": Quaternary Science Reviews, v. 15(1): p. 23-52.

A general classification of subglacially-deformed materials is proposed, based on sediment

properties and their relationship to styles of subglacial strain. Deformation till is defined
as homogenized, usually diamictic material formed by glacially-induced shear of
subsole materials. Three types are recognized: Type A, formed by pervasive, ductile
deformation: Type B, formed by brittle shear; and comminution till, produced by the
reduction of void space by in situ crushing and abrasion. The term glacitectonite is
adopted for materials that have undergone subglacial shear but retain some of the
structural characteristics of the parent material. Original structures may be truncated
by glacitectonic fabric elements (Type A) or distorted but not truncated (Type B). The
principles of strain and material response, particle orientation mechanisms, fabric
development and drainage conditions are reviewed. Examples of deformation tills and
glacitectonites from Breidamerkurjokull, Iceland; Slettmarkbreen, Norway; Loch
Lomond, Scotland; and East Yorkshire, England, are used to illustrate the nature of
subglacially-deformed materials and their relationship to former subglacial strain and
drainage conditions. The geologic evidence suggests a continuum of bed strengths
can be recognized in deforming substrata, ranging from high strength, low-strain Type
B deformation till and comminution till to low strength, high strain Type A deformation
till.

Bjornsson, F. (1955) "Breidarlon": Jokull, v. 5: p. 42.
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Bjornsson, H. (1996) "Scales and rates of glacial sediment removal: a 20 km long and 300 m
deep trench created beneath Breidamerkurjokull during the Little lce Age": Annals of
Glaciology, v. 22: p. bls. 141-146.
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Institute, University of Iceland, p. 19 bls.
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prentun)": Jokull, v. 44: p. 57-59.

Bladamadur(DV) (2002) "Vain sem blasir vid a Breidamerkursandi: Tel best ad stifla Jokulsa

" DV,40. thl. 92. og 28. arg.(16. febr. 2002): p. 6.

Vidtal J.I. vid P.l. um rofid og vana a Breidamerkusandi

Bogadattir, H., Boulton, G., Tomasson, H., and Thors, K. (1986) The structure of sediments

beneath Breidamerkursandur and the form of the underlying bedrock, in (ritstj.), G.S.,
ed., Icelandic Coastal and River Symposium: Reykjavik, Orkustofnun, p. p. 295-303.

L F0F Boulton, G., and Zatsepin, S. (2006) "Hydraulic impacts of glacier advance over a
sediment bed": Journal of Glaciology, v. 52(179): p. 497 - 527.

A sedimentary sequence of till overlying a gravel aquifer was instrumented wit waterpressure

transducers prior to a small, anticipated surge of the margin of the glacier
Breidamerkurjékull in Iceland. The records of water pressure at each transducer site
show a well-define temporal sequence of hydraulic regimes that reflect the changing
recharge of surface-derive meltwater, the pressure drop along the drainage pathway
and the pattern of ice loading. The poroelastic and water-pressure response of
glacially overridden sediments to the recharge rate is determined in the frequency
domain through an analytic solution. This permits the in situ conductivity,
compressibility and consolidation states of subglacial sediments to be derived, and
reveals aquifer-scale compressibility that produces an important water-pressure wave
associated with the advancing glacier. The model is then used to explore how varying
conductivity/compressibility, largely determined by granulometry, can determine
drainage states and instabilities that may have a large impact on glacier/ice-sheet
dynamics, and how the drainage time of surface water to the bed can determine the
frequency response of subglacial groundwater regimes and their influence on
subglacial sediment stability. Mismatches between model predictions and specific
events in water-pressure records are used to infer processes that are not incorporated
in the model: hydrofracturing that changes the hydraulic properties of subglacial
sediments; the impact on groundwater pressure of subglacial channel formation;
upwelling beyond the glacier margin; and rapid variations in the state of consolidation.
The poroelastic model also suggests how seismic methods can be developed further
to monitor hydraulic conditions at the base of an ice sheet or glacier.

L POF | Boulton, G.S., Dobbie, K.E., and Zatsepin, S. (2001) "Sediment deformation beneath
glaciers and its coupling to the subglacial hydraulic system": Quaternary International, v.
86(1): p. 3-28.

The extent and style of shear deformation in sediments beneath modern glaciers and the
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geological evidence for such deformation in deposited sediments are reviewed. New
evidence is presented from beneath a modern glacier of the spatial and temporal
patterns of water pressure fluctuation and of time dependent patterns of deformation in
sediments. It is concluded that in most experimental sites beneath soft-bedded



modern glaciers, deformation is a significant or major contributor to glacier movement
and the resultant discharge of till is large enough to make sediment deformation a
major till forming process.Particular modes of deformation facilitate incorporation of
underlying material into the till, whilst the capacity of a deforming till to absorb strain
can protect the underlying strata from deformation, leading to the commonly found
relationship where till overlies other strata with a sharp planar interface. It is argued
that the almost ubiquitous occurrence of drumlins on the beds of former ice sheets is a
reflection of the widespread occurrence of sediment deformation beneath them, with
important implications for the coupling of ice sheet flow and bed properties.It is argued
that the mechanical behaviour of the subglacial system is not simply determined by till
properties but largely controlled by the subglacial water pressure regime determined
by the nature of subglacial drainage. Results of field experiments show how the nature
of the basal hydraulic system can play a vital role in controlling the coupling between
the glacier and till deformation processes. They show that rapid glacier advances can
produce undrained loading of sediments, that effective pressure may increase either
upwards or downwards in a till according to the direction of drainage and that
interstitial water pressures in subglacial sediments can show large and rapid
variations, producing strong variations in the rate and distribution of strain and in the
partitioning of basal movement between sliding and deformation.

Denby, B., and Snellen, H. (2002) "A comparison of surface renewal theory with the
observed roughness length for temperature on a melting glacier surface": Boundary-
Layer Meteorology, v. 103(3): p. 459-468.

The roughness lengths for momentum and temperature are calculated using the profile
method on a melting glacier surface. Data from a 5-level 9-m meteorological mast
positioned near the edge of Breidamerkurjokull, an outlet glacier of the Vatnajokull ice
cap Iceland, are used for the calculations. The data are selected to avoid the presence
of the katabatic wind speed maximum which would otherwise alter the scaling laws of
the surface layer. The surface roughness length for momentum is determined to be
1.0 mm, similar to other estimates made on flat melting ice surfaces. The surface
roughness length for temperature is found to be in good agreement with previously
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— (1960-1961) Esjufjéll, Island i mali og myndum: Reykjavik, Helgafell p. 36-41 i Il bindi.
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Holm, F., Trennes, R.G., Grénvold, K., Karlsson, H., and Torfason, H. (2004) Petrology and
geochemistry of the Esjufjoll central volcano, SE Iceland, Geoscience Soc. Iceland.
Spring Meeting, p. 30-31.

Holm, F., Tronnes, R.G., Karlsson, H., and Gronvold, K. (2004) Origin and formation of the
rhyolites in the Eastern Volcanic Flank Zone, Iceland, Goldschmidt Conference:
Geochim. Cosmochim. Acta Suppl .A648: Copenhagen.

isdal, J.E. (1978) "Saeluhus Joklarannséknafélags islands i Esjufiéllum og Kverkfjollum":
Jokull, v. 28 p. 94.
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Reynisson, A. (1985) "Esjufjallaganga 23.-28. jali 1977": Jékull, v. 35: p. 129-130.

Sigurdarson, S. (1989) "Esjufjdll": Utivist, v. 15: p. 74-80.

Sigurdsson, B.D. (2005) "Mo6rg eru natturuundrin : nytt jokullon i Esjufjollum og landnam
grodurs a Breidamerkurjokli ": Glettingur, v. 15(2-3): p. 48-52.

4.1.25 Mavabyggir

Bjornsson Kviskerjum, H. (1951) "Esjufjoll og Mavabyggdir": Natturufraedingurinn, v.
21.arg.(3.hefti): p. 99-108

4.1.26 Karasker

Bjornsson, H. (1958) "Grodur og dyralif i Karaskeri": Jokull, v. 8: p. 19-20.

Bjornsson, S. (1958) "Konnunarferd i Karasker (The nunatak Karasker visited) ": Jokull, v. 8:
p. 15-17.

4.1.27 Sudursveit

EinarBragi (1973-1974 ) 2: Svipazt um i Sudursveit a 18. old ; Darradardansinn i Sudursveit
Pa var Oldin 6nnur: Reykjavik, Isafold.

EinarBragi, and (1973) 1: Sidasta aftaka a Austfjoréum og tildrog hennar ; Sumardagar i
Sudursveit ; Galdra-Fusi, samantekt um séra Vigfus Benediktsson ; Sumardagar a
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Gislason, S. (1972) "Fiskir6dur fyrir einni 6ld": Godasteinn (timarit um menningarmal), v.
11(1): p. 65-67.

Klausen, M.B. (1995) Infrastructure of a Late Tertiary Volcanic System in Sudursveit, SE
Iceland NVI Research Report 9503, Nordic Volcanological Center.

Sigmundsson, S. (2006) "Ornefnin hja bébergi ": Glettingur, v. 16 (41. télubl.)(1): p. 37-40.

Pdrdarson, S. (1970 ) Nu - Nu, bokin sem aldrei var skrifud : minningar Steinpors
Pordarsonar a Hala i Sudursveit: Reykjavik, Békautgafa Gudjons O. Gudjonssonar,
311 s. : myndir p.

pPordarson, T. (1956) Steinarnir tala: Reykjavik, Helgafell.

— (1957) Um I16nd og lyéi: Reykjavik, Helgafell.

— (1958) Rokkurdperan Reykjavik Helgafell.

— (1974) Fiéréa bok: Reykjavik, ?

— (1975) | Sudursveit Reykjavik, Mal og menning.

— (1983) Bréf til Sélu: Reykjavik, Gudbjérg Steindorsdottir.

— (1986) Ljéri salar minnar : ur dagbdkum, bréfum og 68rum éprentudum ritsmidum fra
arunum 1909-1917 / boérbergur bérdarson: Reykjavik, Mal og menning.

— (1987) Mitt rémantiska aedi : ur dagbokum, bréfum og 68rum 6prentudum ritsmidum fra
arunum 1918-1929 Reykjavik, Mal og menning.
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Bjornsson, F. (1993) "Samtiningur um jokla milli Fells og Stadarfjalls": Skaftfellingur, v. 9.
argangur: p. bls. 8-24.

— (1998) "Samtiningur um jokla milli Fells og Stadarfjalls": Jokull, v. 46: p. 49-61.
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Gudmundsson, borsteinn (1993) "Ferd i Innri-Vedurardal 19. juni 1928": Skaftfellingur, v. 9:
p. 34-38.

4.1.29 Brokarjokull, Kalfafellsdalur, Kalfafell

Jonsson, E. (2004) i verdld jokla, sanda og vatna, in Bjérnsson, H., ed., Joklaverdld, nattdra
og mannlif: Reykjavik, Skrudda, p. 11-86.

Sigurdsson, S. (2004),,Lifid er enn dasamlegt”, in Bjornsson, H., ed., Joklaverdld, nattura og
mannlif: Reykjavik, Skrudda, p. 319-390.

Winser, N., and Winser, S. (1985) Cranleigh School Iceland Expedition 1983. , Expedition
yearbook 1983: London, Expedition Advisory Centre, p. 125-126, map.

Mainly mapping of position of ice margin of Brokarjékull, small outlet glacier of Vatnajékull.
Report held by Royal Geographical Society

4.1.30 bverartindur

Bjornsson, F. (1993) "Samtiningur um jokla milli Fells og Stadarfjalls": Skaftfellingur, v. 9.
argangur: p. bls. 8-24.

— (1998) "Samtiningur um jokla milli Fells og Stadarfjalls": Jokull, v. 46: p. 49-61.

Klausen, M.B. (1995) Infrastructure of a Late Tertiary Volcanic System in Sudursveit, SE
Iceland NVI Research Report 9503, Nordic Volcanological Center.

[ POF — (2004) "Geometry and mode of emplacement of the Pverartindur cone sheet
/\, swarm, SE Iceland": Journal of Volcanology and Geothermal Research, v. 138(3-4): p.
*185-204.

The exposed interior of the bverartindur igneous centre is dominated by a dense
circumferential swarm of centrally inclined sheets. The swarm is hosted by a stratified
lava-hyaloclastite sequence that is tectonically rotated into a rift-parallel monocline,
shown by an increased degree of tilting (~5-25[deg]) towards the neovolcanic zone of
Iceland. In this paper, measured orientations and thicknesses of a total of 745 mafic
cone sheets from nine sampling locations are statistically constrained and spatially
analysed in both their present configuration and corrected for a uniform 13[deg]NW tilt
of the swarm. Eight sheet dip trajectories, back-rotated to different levels of erosion,
indicate a bowl- and slightly fan-shaped swarm geometry that converges onto a
common magma source located ~3 km below the pre-erosional surface; a geometry
that bears striking resemblance to Gudmundsson's [J. Volc. Geotherm. Res. 35 (1998)
179-194] boundary element model of the maximum compressive stress field around a
pressurised sphere. An estimated ~7.2-km-wide and subcircular model source zone at
such shallow crustal depth predicts a slightly flattened and 4.0+/-0.5-km-thick
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spheroidal magma chamber with a maximum volume of 140+/-50 km3. Marked
declines in sheet densities along the inner and outer margins of the swarm suggest
that most sheets originated from a relatively narrow source zone, compared to the
swarm'’s estimated ~2-3 km width at the surface. Improved statistical analysis,
furthermore, reveals systematic spatial variations in sheet thickness distributions
which behave in accordance with the bowl-shaped geometry for the Pverartindur
swarm. Thus, a significant ~0.1 m/km decrease in the average sheet thickness up
through the swarm is thought to reflect an overall upward narrowing of sheets, while a
relatively low number of <0.5-m-thick sheets in the uppermost part of the swarm
arguably reflects the subsurface thermal arrest of more than a third of all sheets
injected from the model source.

— (2006) "Similar dyke thickness variation across three volcanic rifts in the North Atlantic
region: Implications for intrusion mechanisms": Lithos, v. 92(1-2): p. 137-153.

The thicknesses of 1935 mafic dykes have been recorded through meticulous mapping
across (1) the East Greenland coastal dyke swarm, (2) an extinct rift zone in SE
Iceland and (3) an obducted dyke swarm segment within the Swedish Caledonides. In
all three cases, the thickness of almost every dyke along well-exposed and coherent
profile segments could be measured and analyzed. Statistics show that dyke thickness
distributions more often are negative exponential (i.e., random) than log-normal within
any given segment, with a regression's inverse exponential coefficient representing a
more sophisticated average thickness. For all three dyke profiles, there is a similar
decrease in average thickness from thicker dykes along the margin of the swarm to
narrower dykes along its axis. Cross cutting relationships within two profiles,
furthermore, suggest that the average dyke thickness decreased with time. The
random thickness distribution of dykes is most likely governed by dyke initiations,
releasing differential stresses at random time intervals during constant rates of plate
separation. It is argued that the thickness of a dyke does not change significantly
within the depth ranges that these dyke swarms are exposed, allowing systematic
spatial and temporal changes in average dyke thicknesses to be related to other
factors. Results are primarily related to the depth of an underlying sub-crustal magma
reservoir, which progressively rose to shallower elevations beneath an active volcanic
rift. As an alternative, or in conjunction with this model, stress concentrations towards
the rising crest of a sub-crustal magma reservoir might increase the average
frequency of randomly released differential stresses, leading to move rapid injections
of thinner dyke toward swarm centres and with time. Correlating average dyke
thicknesses to crustal depths, | end up with an empirical dyke thickness/height ratio of
~ 2 x 10-[no-break space]4, yet variable thickness/length ratio in order to
accommodate the elliptical surface outline of swarms.

Soesoo, A. (1995) "Diversity of plutonic rocks in the oceanic crust: The bPverartindur central
volcanic complex, SE Iceland": Proc. Estonian Acad.Sci. Geol., v. 44: p. 234-248.

— (1998) "Episodic magmatism and diverse plutonic products within the Pverartindur central
volcanic complex at the former Icelandic plate margin ": Journal of the Geological
Society, v. 155(5): p. 801-812.
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4.1.31 Birnudalstindur

| POF

Klausen, M.B. (2006) "Geometry and mode of emplacement of dike swarms around the
Birnudalstindur igneous centre, SE Iceland": Journal of Volcanology and Geothermal
Research, v. 151(4): p. 340-356.

Dike geometries around the well-exposed periphery of the Birnudalstindur igneous centre

(SE Iceland) are constrained by moving averages of strike, dip, thickness and dilation
by 775 mafic dikes, mapped along three strategically placed transects. On the basis of
spatial analysis of dike strikes, a rift-parallel swarm is distinguished from a cross-
cutting tri-axial swarm pattern of “brown dolerites' that clearly post-dates the volcano's
cone sheet swarm. Dikes are on average orientated at right angles to the lava pile and
consequently used to constrain the “flexured' geometry of the host lava pile,
subsequently back-rotated to horizontal. This produces two end-member scenarios,
which can be tentatively used to evaluate the dynamic formation of Icelandic crust.
Dike dilations above a prominent stratigraphical transition into hyaloclastite breccias
are markedly lower than in the underlying plateau lava pile, suggesting that vertical
dike propagations were inhibited along this density/stress boundary. Lined up with the
Birnudalstindur igneous centre, average dike thicknesses decrease towards the axes
of both the rift-parallel dike swarm and the rift-perpendicular branch of the tri-axial
swarm. This arguably links all dike swarms to the Birnudalstindur igneous centre, even
if it remains inconclusive whether rift-parallel dikes fed and/or were injected laterally
away from its sub-volcanic magma chamber. It seems more likely that the slightly
offset tri-axial swarm of brown dolerites was preferentially emplaced along a peripheral
bulge that was created around the "‘down-sagging' volcano.

4.1.32 Skalafellsjokull

| POF

Bradwell, T. (2001) "A new lichenometric dating curve for southeast Iceland":
Geografiska Annaler v. 83 A: p. 91-101.

This paper presents a new lichenometric dating curve for southeast Iceland. The temporal
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framework for the curve is based on reliably dated surfaces covering the last 270
years, making it the best constrained study of this nature conducted in Iceland. The
growth of lichen species within Rhizocarpon Section Rhizocarpon is non-linear over
time, with larger (older) thalli apparently growing more slowly. The linear 'growth’
curves derived previously by former authors working in Iceland represent only part of a
curve which has an overall exponential form. Reasons for the non-linearity of the new
dating curve are probably physiological, although climatic change over the last three
centuries cannot be ruled out. Use of linear 'growth’ curves in Iceland is problematic
over time-spans of more than c. 80 years. Pre-20th century moraines dated using a
constant, linear relationship between lichen size and age are probably older than
previously believed. Those moraines lichenometrically 'dated'’ to the second half of the
19th century in Iceland may actually pre-date this time by several decades (30-100
years), thus throwing doubt on the exact timing of maximum glaciation during the 'Little
Ice Age'.

Evans, D. (2000) "A gravel outwash/deformation till continuum, Skalafellsjokull,
Iceland": Geografiska Annaler v. 82 A(4): p. bls. 499-512.




A stratigraphic sequence exposed by river erosion in the foreland of Skalafellsjokull, southern
Iceland, displays five lithofacies documenting glaciofluvial deposition followed by
glaciotectonic disturbance and subglacial deformation. Lithofacies 1a and 1b are
glaciotectonically thrust glaciofluvial outwash and subglacial deformation fill
respectively from an early advance of Skalafellsjokull. Lithofacies 2, massive gravels
and clast—supported diamictons, documents the deposition of glaciofluvial outwash in
the proto—River Skala prior to overriding by Skalafellsjokull during the Little Ice Age.
During overriding, lithofacies 2 was glaciotectonically disturbed and now possesses
the clast fabric and structural characteristics of G B (non—penetratively deformed) and
G A (penetratively deformed) type glaciotectonites. A shear zone separates lithofacies
2 from overlying lithofacies 3, the latter possessing the clast fabric signature of a D A
(dilatant) type deformation till although it was originally deposited as a discontinuous
diamicton within a glaciofluvial sequence, probably as a hyperconcentrated flow, and
appears to have been at least partially derived from underlying materials by
glaciotectonic cannibalization. Lithofacies 4 is a glaciofluvial deposit comprising two
coarseningupward sequences of gravel and diamicton. These facies have been
overprinted with G B glaciotectonite and D AB (dilatant to non—dilatant) deformation till
structures and clast fabrics recording a vertical progression towards more pervasively
deformed material. The sequence is capped by lithofacies 5, a two—tiered deformation
till possessing the characteristics of D A and D B horizon subglacial tills previously
reported from Icelandic glacier snouts. The whole sequence comprising lithofacies 2—5
represents a gravel outwash/deformation till continuum displaying variable strain
signaturesproduced in response to stress induced by the overriding of Skalafellsjokull
during the Little Ice Age. These signatures are dictated by the sediment rheology and
a vertical strain profile for the sediment pile during glacier overriding is reconstructed.

| POF | McKinzey, K.M., J.F., O., and Bradwell, T. (2004) "Re-dating the moraines at
/\- Skalafellsjokull and Heinabergsjokull using different lichenometric methods: implications
*  for the timing of the Icelandic Little Ice Age Maximum": Geografiske Annaler, v. 86A: p.
p.319-335.

Little Ice Age (LIA) moraines along the margins of Skalafellsjékull and Heinabergsjékull, two
neighbouring outlet glaciers flowing from the Vatnajékull ice-cap, have been re-dated
to test the reliability of different lichenometric approaches. During 2003, 12 000 lichens
were measured on 40 moraine fragments at Skalafellsjékull and Heinabergsjokull to
provide surface age proxies. The results are revealing. Depending on the chosen
method of analysis, Skalafellsjékull either reached its LIA maximum in the early 19th
century (population gradient) or the late 19th century (average of five largest lichens),
whereas the LIA maximum of Heinabergsjékull occurred by the mid-19th century
(population gradient) or late-19th century (average of 5 largest lichens). Discrepancies
(c. 80 years for Skalafellsjékull and c. 40 years for Heinabergsjékull) suggest that the
previously cited AD 1887 LIA maxima for both glaciers should be reassessed. Dates
predicted by the lichen population gradient method appear to be the most appropriate,
as mounting evidence from other geochronological reconstructions and sea-ice
records throughout Iceland tends to support an earlier LIA glacier maximum (late 18th
to mid-19th century) and probably reflects changes in the North Atlantic Oscillation.
These revised chronologies shed further light on the precise timing of the Icelandic LIA
glacier maximum, whilst improving our understanding of glacier-climate interactions in
the North Atlantic.

McKinzey, K.M., Orwin, J.F., and Bradell, T. (2005) "A revised chronology of key Vatnajokull
outlet glaciers during the little ice age": Annals of Glaciology, v. Vol. 42(1): p. 171-179.
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Glacier fluctuations from key Vatnajokull outlets have been redated using tephrochronology
coupled with two lichenometric techniques to ascertain the timing of the Little Ice Age
(LIA) maximum in southeast Iceland. An updated tephrochronology for southeast
Iceland (both the number of tephra layers present and their geochemical signatures)
indicates a LIA maximum for both glaciers between AD 1755 and 1873. Based on a
population gradient approach, lichenometrically dated moraines along the margins of
Skalafellsjokull and Heinabergsjékull narrow this window to the early to mid-19th
century respectively. These revised chronologies, in addition to emerging evidence
from elsewhere in Iceland, support a late 18th- to early 19th-century LIA glacier
maximum. In contrast, the Norwegian LIA glacial maximum is strongly centred around
AD 1750. This implies differing glaciological responses to secular shifts in the North
Atlantic Oscillation. Such revisions to the Vatnajokull record are crucial, as accurately
identifying the timing and delimiting the spatial extent of the Icelandic LIA glacier
maximum will allow further light to be shed on glacier-climate interactions in the North
Atlantic.

Sharp, M. (1984) "Annual moraine ridges at Skalafellsjokull, south-east Iceland." Journal of

Glaciology v. 30(104): p. 82-93.

Sharp, M.J., and Dugmore, A. (1985) "Holocene glacier fluctuations in eastern Iceland. "
Zeitschrift fuer Gletscherkunde und Glazialgeologie, v. 21: p. 341-349.

Stratigraphic investigations at two outlet glaciers of Vatnajokull: Skalafellsjékull (non-surging)
and Eyjabakkajokull (surging). Follows pattern of glacier fluctuations from Holocene to
Little Ice Age.

Snorrason, S. (1979) Myrajoklar og Vatnsdalur i A-Skaftafellssyslu. [ 4. ars ritgerd thesis]:
Reykjavik, Haskoi Islands.

— (1984) Myrajoklar og Vatnsdalur (+ jardfraedikort af svaedinu fyrir framan Skalafells-,
Heinabergs- og Flaajokul), Haskdélinn i Oslo.

4.1.33 Myrar

Benediktsson, G. (1944) Hinn gamli Adam i oss : ritgerdir Reykjavik, Vikurutgafan.

— (1954 ) Hinn gamli Adam i oss : ritgerdir Reykjavik, Vikingsutgafan.

— (1977).i flaumi lifsins fljdta : bernsku- og askuminningar: Reykjavik, Orn og Orlygur.

— (1978) Ad leikslokum : ahugaefni og astridur: Reykjavik, Orn og Orlygur.
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Olafsdéttir, R., and Pérhallsdéttir, J.K. (2004) "Varnir og séknir : saga varnaradgerda
heimamanna og Vegagerdarinnar vid Holmsa a Myrum fra lokum litlu isaldarinnar":
Skaftfellingur, v. 17: p. 37-50; myndir, kort, linurit, tafla.

Sigurjonsson, B. (2004) "Myrasveit og Myramenn a pridja og fjorda aratug tuttugustu aldar ":
Skaftfellingur, v. 17: p. 125-140.

Pdrhallsddttir, J.K. (2004) Flédahzetta 8 Myrum i Austur-Skaftafellssyslu : orsakir, ahrif og
varnaradgerdir [BSc thesis]: Reykjavik, Haskali Islands.

4.1.34 Heinabergsjokull

L POF | Bennett, M.R., Huddart, D., and McCormick, T. (2000) "The glaciolacustrine landform-
sediment assemblage at Heinabergsjokull, Iceland": Geografiska annaler, v. Vol.
82A(Nr. 1): p. p.1-16.

Landform—sediment assemblages associated with two ice-dammed lakes, one active and
one fossil, at Heinabergsjékull in southeast Iceland are described. The current ice-
dammed lake (Vatnsdalur) is dominated by a large aggradational terrace, as well as
an excellent suite of shorelines. The second fossil ice-dammed lake dates from the
Neoglacial maximum of Heinabergsjékull (c. 1887) and drained during the late 1920s.
This lake is associated with a suite of shorelines and ice-marginal glaciolacustrine
fans. The sedimentology of one of these fans is described. Between 50 and 70% of
the sediment succession is dominated by ice-rafted sediment, although rhythmites,
matrix-rich gravels, sands and graded sand-silt couplets are also present. A range of
intra-formational, soft-sediment deformation structures are present, consistent with
liquefaction and deformation associated with loading, current shear, and iceberg
calving. The landform—sediment assemblages described from Heinabergsjékull
provide important data for the interpretation of Pleistocene ice-dammed lakes.

Eiriksson, H.H. (1932) "Observations and measurements of some glaciers in Austur-
Skaftafellssysla: in the summer 1930": Societas Scientiarum Islandica v. Rit 12: p. 24

Eiriksson, J., and others (1994) Roadlog : Nordic geological excursion in Iceland : quaternary
geology - glaciology Reykjavik, myndir, kort, linurit p.

| POF | Evans, D.J.A., Archer, S., and Wilson, D.J.H. (1999) "A comparison of the lichenometric
and Schmidt hammer dating techniques based on data from the proglacial areas of
some Icelandic glaciers": Quaternary Science Reviews, v. 18(1): p. 13-41.

Measurements of Rhizocarpon section and Schmidt hammer R-values are reported from the
proglacial geomorphic features on the forelands of the Icelandic glaciers of Kviarjokull,
Holarjékull and Heinabergsjokull (Oraefi and south Vatnajékull), Sandfellsjékull and
Oldufellsjékull (east Myrdalsjékull), and Bruarjékull, Eyjabakkajékull and west Snaefell
(north Vatnajokull). These data are used in reconstructions of patterns of glacier
recession since the Little Ice Age maximum, and the geomophic signals of climatic
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versus non-climatic events are discussed. Age control was obtained from various
dated substrates by utilizing historical accounts, aerial photographs and grave stones.
Three lichen growth rates are calculated: (a) 0.51 mm a—1 (corrected to 0.50 mm a-1)
with a colonization lag time of < 16 yr for the arid forelands of north Vatnajokull; (b)
0.56 mm a—1 with a colonization lag time of 5 yr for the Icelandic southeast coast; and
(c) 0.80 mm a—1 with a colonization lag time of 6.5 yr for the south Vatnajékull and
east Myrdalsjékull forelands. These compare favourably with a previously published
growth rate of 0.44 mm a—1 for the arid north of Iceland. This regional coverage of
data allows a comparison between annual precipitation totals and lichen growth rates
and the construction of a growth rate prediction curve for Iceland. The success of the
Schmidt hammer in differentiating moraines based upon age varied according to the
geomorphological setting. Reasonable R-value/lichen size correlations were obtained
on the east Myrdalsjékull and Heinabergsjékull forelands where unrestricted glacier
advance into lowlands allows for a higher degree of debris surface freshening by direct
glacial processes. Weak correlations were obtained at Kviarjokull, where the glacier
was restricted by a precursor latero-frontal moraine loop and therefore the debris
comprising the Little Ice Age recessional moraines was diluted with material of various
ages being reworked by mass movement from the precursor moraine loop. Similar
problems arise in areas affected by surging glaciers, such as Bruarjékull and
Eyjabakkajokull. It appears that an accurate R-value age-prediction curve can not be
constructed for a timescale of < 100 yr in Iceland.

Jonsson, E. (2004) i verdld jokla, sanda og vatna, in Bjérnsson, H., ed., Joklaverdld, nattdra

| POF

og mannlif: Reykjavik, Skrudda, p. 11-86.

McKinzey, K.M., Orwin, J.F. and Bradwell, T. (2004) "Re-dating the moraines at
Skalafellsjokull and Heinabergsjokull using different lichenometric methods:
implications for the timing of the Icelandic Little Ice Age Maximum": Geografiske
Annaler, v. 86A: p. p.319-335.

Little Ice Age (LIA) moraines along the margins of Skalafellsjékull and Heinabergsjékull, two

153

neighbouring outlet glaciers flowing from the Vatnajékull ice-cap, have been re-dated
to test the reliability of different lichenometric approaches. During 2003, 12 000 lichens
were measured on 40 moraine fragments at Skalafellsjékull and Heinabergsjokull to
provide surface age proxies. The results are revealing. Depending on the chosen
method of analysis, Skalafellsjékull either reached its LIA maximum in the early 19th
century (population gradient) or the late 19th century (average of five largest lichens),
whereas the LIA maximum of Heinabergsjékull occurred by the mid-19th century
(population gradient) or late-19th century (average of 5 largest lichens). Discrepancies
(c. 80 years for Skalafellsjékull and c. 40 years for Heinabergsjékull) suggest that the
previously cited AD 1887 LIA maxima for both glaciers should be reassessed. Dates
predicted by the lichen population gradient method appear to be the most appropriate,
as mounting evidence from other geochronological reconstructions and sea-ice
records throughout Iceland tends to support an earlier LIA glacier maximum (late 18th
to mid-19th century) and probably reflects changes in the North Atlantic Oscillation.
These revised chronologies shed further light on the precise timing of the Icelandic LIA
glacier maximum, whilst improving our understanding of glacier-climate interactions in
the North Atlantic.



McKinzey, K.M., Orwin, J.F., and Bradwell, T. (2005) "A revised chronology of key
Vatnajokull outlet glaciers during the little ice age": Annals of Glaciology, v. Vol. 42(1):
p. 171-179.

Glacier fluctuations from key Vatnajokull outlets have been redated using tephrochronology
coupled with two lichenometric techniques to ascertain the timing of the Little Ice Age
(LIA) maximum in southeast Iceland. An updated tephrochronology for southeast
Iceland (both the number of tephra layers present and their geochemical signatures)
indicates a LIA maximum for both glaciers between AD 1755 and 1873. Based on a
population gradient approach, lichenometrically dated moraines along the margins of
Skalafellsjokull and Heinabergsjékull narrow this window to the early to mid-19th
century respectively. These revised chronologies, in addition to emerging evidence
from elsewhere in Iceland, support a late 18th- to early 19th-century LIA glacier
maximum. In contrast, the Norwegian LIA glacial maximum is strongly centred around
AD 1750. This implies differing glaciological responses to secular shifts in the North
Atlantic Oscillation. Such revisions to the Vatnajokull record are crucial, as accurately
identifying the timing and delimiting the spatial extent of the Icelandic LIA glacier
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bodies have a chilled and sharp cuspate boundary, whereas others have a distinct
chemical and visible gradational contact with the silicic rock. The visible scale of
mixing is of the same order of magnitude as the size of the pillows enclosed in the
silicic rock (mm to meters). Two important types of chemical variation in the pillows are
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into the surrounding silicic rock. These variations are due to mechanical mixing
between mafic magma and the silicic magma. The second type of chemical variation
occurs between individual pillows. Large variations occur between pillows in P and Ti
at nearly constant silica. These variations cannot have resulted from in situ simple
magma mixing or crystal fractionation, and must have originated at depth below the
present level of exposure. These compositions could have been derived from separate
mafic (or intermediate) magma bodies or from a single zoned and/or stratified magma
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all exhibit similar variations in P and Ti and because these occurrences are separated
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Schmidt hammer in differentiating moraines based upon age varied according to the
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advance into lowlands allows for a higher degree of debris surface freshening by direct
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(north Vatnajokull). These data are used in reconstructions of patterns of glacier
recession since the Little Ice Age maximum, and the geomophic signals of climatic
versus non-climatic events are discussed. Age control was obtained from various
dated substrates by utilizing historical accounts, aerial photographs and grave stones.
Three lichen growth rates are calculated: (a) 0.51 mm a—1 (corrected to 0.50 mm a-1)
with a colonization lag time of < 16 yr for the arid forelands of north Vatnajokull; (b)
0.566 mm a—1 with a colonization lag time of 5 yr for the Icelandic southeast coast; and
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east Myrdalsjékull forelands. These compare favourably with a previously published
growth rate of 0.44 mm a—1 for the arid north of Iceland. This regional coverage of
data allows a comparison between annual precipitation totals and lichen growth rates
and the construction of a growth rate prediction curve for Iceland. The success of the
Schmidt hammer in differentiating moraines based upon age varied according to the
geomorphological setting. Reasonable R-value/lichen size correlations were obtained
on the east Myrdalsjékull and Heinabergsjékull forelands where unrestricted glacier
advance into lowlands allows for a higher degree of debris surface freshening by direct
glacial processes. Weak correlations were obtained at Kviarjokull, where the glacier
was restricted by a precursor latero-frontal moraine loop and therefore the debris
comprising the Little Ice Age recessional moraines was diluted with material of various



ages being reworked by mass movement from the precursor moraine loop. Similar
problems arise in areas affected by surging glaciers, such as Bruarjékull and
Eyjabakkajokull. It appears that an accurate R-value age-prediction curve can not be
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