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SIGURDUR THORARINSSON:

Glaciological Knowledge in Iceland before 1800

A Historical Outline

It has often been emphasized, and not with-
out reason, that the Icelanders have both in
the distant past and in later times achieved
great things in the sphere of literature. It is
much less known what they have achieved in
the field of natural science, and, on the surface
at any rate, it seems of rather little account in
comparison with the achievements of their poets
and saga-writers. External circumstances have
been the decisive factor in this respect rather
than any lack of aptitude for the study of
natural science. Natural science is more depen-
dent on various external conditions than the
arts. Its various branches, e.g. astronomy, physics
and chemistry, cannot develop except to a very
limited extent without scientific equipment and
facilities for research work which did not exist
in Iceland.

In some branches of natural science the Ice-
landers have, however, been in a position to
achieve something. Their land has itself given
them subjects for research and been to those
who have kept their eyes open a better school
than any university. One of the branches of
natural science is glaciology.

Just to over one ninth of Iceland, or 11800
km?, is covered by glaciers, which in some

places stretch right down to inhabited areas.
The Icelanders have travelled along their edges
and across them since the beginning of the
settlement of their country. It would seem
strange, therefore, if the Icelanders had not in
past centuries acquired some knowledge of gla-
ciers and their nature. The fact is that although
there is little mention of Icelandic and other
Nordic people in connection with the history
of glaciology Iceland has its history of glacier
research which in earlier times was fully com-
parable with the history of glacier research
found in countries where glaciology is supposed
to have begun, i.e. the Alpine countries. An
attempt will be made here to outline this hi-
story.

It may be taken for granted that some of
the Norwegians who settled in Iceland in the
second half of the 9th and the first half of the
10th centuries had personal knowledge of gla-
ciers in their home country. It is noteworthy
in this connection that many of the settlers
came from parts of Norway where glaciers are
particularly prominent, i.e. the Hordaland and
Sogn and Fjordane districts. Some routes be-
tween Norwegian settlements approached these
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glaciers. For instance, the routes from the inner-
most Eidfjord in Hardanger to neighbouring
districts pass near the Hardangerjokulen and
the glaciers on Hallingskarvet. The four words
for glacier found in Icelandic (iss, bredi, fonn,
jokull) all occur in Norwegian glacier names.
It is impossible to say, however, how closely
the settlers knew glaciers before they came
to Iceland or what knowledge of glaciers
they really brought with them to Iceland. But
the fact remains that already in the settlement
period some of the immigrants set up their
homes in the vicinity of glaciers, particularly
those who settled along the southern margin
of Vatnajokull (the present Skaftafellssyslur,
especially Austur-Skaftafellssysla). For instance,
the settler Thérdur Illugi settled at the foot of
Breidamerkurfjall near the margins of Fjallsar-
jokull and Breidamerkurjokull about 900 A.D.
His farmstead, Fjall, was buried by the advanc-
ing glaciers between 1695 and 1709. During the
settlement time people also settled near some
outlets of Myrdalsjokull and Drangajokull, and
travels through the inland passes between the
plateau glaciers in the interior soon became
frequent.

The Nordic people, mainly Icelanders, who
settled in the districts Eystribyged and Vestri-
byggd in Southwest Greenland at the end of
the 10th century did not only learn to know
drift ice and its behaviour, but also glaciers
which stretched down into the settlements,
quite close to some of the farms. From written
records and from archaeological finds such as
the runic stone found at Kingiktorsuak, Lat. 72°
55’ N, we know for certain that Nordic Green-
landers hunted at least as far north as Uper-
navik and even wintered there. And accounts
in Bjorn J6nssons Greenlandic Annals (com-
piled from old manuscripts and traditions that
had verbally survived) as well as some archaeo-
logic finds make it probable that they reached
much farther north, to the head of Baffin Bay.
Seafarers who sailed between Norway, Iceland
and Greenland gradually became acquainted
with the southern part of the E coast of Green-
land, between Mt. Forel and Kap Farvel.

But no Nordic people and hardly any Euro-
peans lived in so close contact with glaciers and
wrere so affected by them and the glacier

2

rivers as those who lived in Austur-Skaftafells-
sysla. It is no wonder that this district became
above all others the cradle of Nordic glacio-

logy.

The oldest written account of Icelandic gla-
ciers is to found in Saxo Grammaticus’ famous
history, Gesta Danorum, which was written
about 1200 A.D. In the introduction to this
remarkable work there is a description of Ice-
land which is no doubt based on the accounts
of Icelanders. Having described the drift ice off
the Icelandic coasts Saxo writes:

»Est et illic aliud glaciei genus, montium
iugis ac rupibus intersertum quod certis vicibus
constat superioribus ad ima deiectis infimisque
rursum ad superna reflexis versili quadam mu-
tatione transponi. In cujus assertionis fidem af-
fertur, quod quidain, dum planum forte glaciale
percurrerent, in obiectas voragines hiantiumque
rimarum penita provoluti paulo post exanimes
fuerint, nulla glaciei rimula superstante reperti.
Quamobrem a compluribus existimare solet
quod quos funda glacialis urna desorbuit, eos-
dem postmodum supinata reddiderit (Saxonis
Gesta Danorum Ed. J. Olrik & H. Rzder.
Havnie MCMXXXI, Tom. I, prefatio II, p. 8).

This is probably the oldest description of
glacier movement ever written. And although
somewhat confused it is in a way correct and
certainly based on experience. Such a rotating
movement as mentioned by Saxo, a movement
which moves the bottom layers of the ice to the
surface, is the rotational slippering along
,»Scherflichen’* which really occurs in the fron-
tal parts of some of the southern outlets of
Vatnajokull when they move against terminal
»Aufschiittungs” moraines and sandur sediments
blocking their way with such a resistance that
thrust planes are formed in the ice along which
it moves. The story Saxo tells about people
falling down in crevasses and later found dead
on the surface of the ice is in all probability
based on real happenings, as such happenings
are rather common in Austur-Skaftafellssysla
where people sometimes have to cross the
glacier snouts in order to get from one farm
to another. Saxos story is strikingly like one
that happened on Breidamerkurjokull in 1927.
On Sept. 7 that year the postman J6n Pdlsson
and four horses were killed while crossing the
glacier when a small strip of ice above the



Fig. 1. “There are also ice-cold streams whch flow from underneath the glaciers with such
violence that earth and rocks tremble” (King’s Mirror). — The glacier river Austurfljot wells
up in front of the margin of Hoffellsjokull.

wbar eru og iskold véin pau er falla undan joklum svo stor ad berg og jord er hjd liggja
pd skjdlfa* (Konungs skuggsjd). — Austurfljét { Hornafiror byltast fram undan jadri Hof-
fellsjokuls.

outlet of the river Jokulsd suddenly sank deep
down. On April 15 the following year both
man and horses were found near and on the
surface of the glacier. It is an old saying in
these districts that ,,jokullinn skilar sinu®, viz.
that the glacier gives back what it takes. This
is partly due to the rotational movement about
which the Icelanders had told Saxo more than
7 centuries before rotational slipping was put
forward by W.V.Lewis and others as one of
the ways in which glacier move.

Konungs skuggsjé or The King’s Mirror
(quoted here, with a few corrections, from L. M.
Larson’s translation in Scandinavian Mono-
graphs, Vol. III, New York 1917), one of the
most important Old Norse works, was written
in Norway, apparently about the middle of the
18th century. It has a good deal of didactic
philosophy and good advice, but this work de-
rives most of its importance, however, from the

Photo S. Thorarinsson, Aug. 1936.

information it contains on subjects of geo-
graphy and natural history. Among other things
it contains an important chapter on the nature
of Iceland, most of which is probably derived
directly or indirectly from Icelanders. The Nor-
wegian scholars F. Paasche and D. A. Seip have
advanced strong arguments in favour of the

- view that the author of the King’s Mirror was

an ecclesiastic, Einar Gunnarsson, who became
the Archbishop of Nidaros in 1255 and died
in 1262. Apparently the author of King’s Mirror
never went to Iceland or Greenland, but he
most likely was personally acquainted with
both Icelanders and Greenlanders of his own
class, as well as with seamen who had sailed
to these countries. Many of the things he has
to say about glaciers, drift ice’ and weather
conditions in Iceland and Greenland was prob-
ably common knowledge among farmers and
seamen in Iceland and Greenland at that time
and also among those in Western Norway,
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sailors and others, who had the closest contact
with these countries. But the clever Norwegian
author of the King’s Mirror has the honour
of ‘being the first to commit this knowledge
to writing and he may have added something
to it. :

On the Icelandic glacier rivers the King’s
Mirror has this to say:

“There are also ice-cold streams which flow
from underneath the glaciers with such violence
that earth and rocks tremble; for when water
flows with such a swift and furious current,
the rocks will shake because of its vast mass
and overpowering strength. And no men can go
out upon these river banks to view them unless
long ropes be brought to be tied around those
who wish to explore, while farther away others
sit holding fast the rope, so that they may be
ready and able to pull them back if the tur-
bulence of the current should make them dizzy”
(pp- 130—131).

These words are indeed of greet interest.
Here we do not only have a fairly accurate
description of the sources of some of the Ice-
landic glacier rivers, where an enormous mass
of water wells up almost vertically in front of
the ice margin (Fig. 1). The last passage quoted
also may indicate that during the latter part
of the Commonwealth period there were men
in Iceland who were so curious about the
natural phenomena of their country that they
went out of their way or even ran some
risk in order to investigate them. And this
activity took place at a time when scholasticism
was firmly enthroned in most parts of the
Continent. In another passage -the author of
the King’s Mirror says: “It is in man’s nature
lo wish to see and experience the things that
he has heard about and thus to learn whether
the facts are as told or not” (p. 142). These
words could be chosen for a motto for all na-
tural science. '

On the reasons for glaciers in Iceland the
King’s Mirror has this to say:

“As to the glaciers that are found in Iceland
I am inclined to believe that it is a penalty
which the land suffers for lying so close to
Greenland; for it is to be expected that severe
cold would come thence, since Greenland is
ice-clad beyond all other lands. Now since Ice-
land gets so much cold from that side and re-
ceives but little heat from the sun, it necessarily
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has an overbundance of ice on the mountain
ridges” (p. 126).

This is most likely the oldest climatological
explanation of glaciers met with in any litera-
ture. The same opinion is met with in a semi-
mythological Icelandic Saga, Bdrdarsaga Sne-
fellsdss, probably written down in the late 13th
or the early 14th century. It begins with the
following passage (Nordiske Oldskrifter XXVII,
Kisbenhavn, 1869, pp. 1-2): “Dumbr (‘“The
Misty one”) was the name of a king who reign-
ed over the gulfs that lie to the north of
Helluland and which is now called Dumbshaf,
named after King Dumbr...... From Kven-
land he took with him by force Mjsll (“Fresh
Powdery Snow”), the daughter of Sner
(“Snow”) the Old, and made her his wife......
But when they had been together for one year
Mjéll gave birth to a boy. He was sprinkled
with water and given a name, being called
Bardr. This boy ... took after his mother, be-
cause she was so beautiful and fair of com-
plexion that the snow which falls in calm
weather and is whiter than any other is named
after her and called mjoll”. Bardr Snefellsass
is a kind of personification of Snaefellsjokull,
but Dumbr, his father, is here a personifica-
tion of the North wind and the drift ice fog
that comes to Iceland from he North-West. We
also have here a sound meteorological explana-
tion of the formation of Snefellsjokull, al-
though its presentation is in a figurative garb.

The author of the King’s Mirror states what
is quite correct in connection with the drift
ice, i.e. that it can also drift against the wind
(p- 189), and he also makes the sensible com-
ment “if the earth were wholly without warmth
or heat it would be one mass of ice from the
surface down to its lowest foundation. Like-
wise if the ocean were without any heat it
would be solid ice from the surface to the
bottom” (p. 152). The author gives the fol-
lowing graphic account of the climate of Green-
land:

“In reply to your remark on the climate of
Greenland, that you think it strange that it is
called a good climate, I shall tell you some-
thing about the nature of the land. When
spells of rough weather come, they are more
severe than in most other places, both with
respect to keen winds, hard frost and snowfall.
But usually these spells of rough weather last
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Part of Bishop Gudbrandur Thorldksson’s map of Iceland of 1590, showing some of

the inland plateau glaciers. Full scale of the original map.
Hluti af Islandskorti Gudobrands biskups Porldikssonar, fyrsta korti, er synir jokla sérstaklega

teiknada.

only a short while and come at long intervals
only. In the meantime the weather is fair al-
though the cold is intense. For it is in the
nature of the glacier [viz. the inland ice, auth.
comm.] to throw continuously from its surface
a cold wind which drives the snow showers
away from its face so that the sky above is
usually clear. But the neighbouring lands often
have to suffer because of this, for all the re-
gions that lie near get severe weather from this
ice, inasmuch as all the storms that it drives
away from itself come upon others with keen
blases” (p. 153). — Here, in fact, the glacial
anticyclonal theory is put forward six and a half
centuries before W. H. Hobbs advanced it.

Quite a lucid description of Iceland, Qualis-
cunque descriptio Islandiae (Ed. F. Burg, Ham-
burg 1928), was written about 1590. Earlier
scholars ascribed it to Sigurdur Stefdnsson, the
Headmaster of Skalholt, but it is now consider-
ed to have been written by Bishop Oddur Ein-
arsson (1559—1630). In this work we find the
first mentioning of glacier changes in Iceland,
indicating that the glaciers were then increasing
in size. The author writes (p. 6): “Ac sepe uno
vel altero die vel nocte tanta copia conglome-
rantur nova nives in montibus et locis campe-

stribus, ut earum profunditas aliquot cubitorum
altitudinem excedat, unde quotannis major fit
nivium accessio in locis montanis, quam debilis
illa caloris operatio, qva in ista est regione,
satis possit eam ligvores dissolvere’. The same
treatise also contains an excellent description
of the arctic drift ice and its influence on the
climate of Iceland.

W. Ygls map of Tirol from 1604 (Fig. 3) has
been regarded as the oldest land map where a
glacier (Otztaler Ferner) is represented with a
special signature. But in Additamentum IV.
Theatri orbis terrarum by A. Ortelius, published
in Antwerp 1590, there is a map of Iceland
drawn by bishop Gudbrandur Thorldksson in
Iceland (1542—1627). On that map (Fig. 3),
which Ygl may well have seen either in Orte-
lius Atlas or in Gerhard Mercator’s Atlas pu-
blished in Duisburg in 1595, the glaciers are
designated in a similar way.

In this connection it may be pointed out,
that not only were in olden times frequent
travels across the central highland of Iceland,
between the big plateau glaciers, but the biggest
plateau-ice, the Vatnajokull, was also in all
probability crossed many times. In the 15th and
16th centuries fishermen from North Iceland

5



Fig. 3.

Part of Warmund Ygl's maps of Tirol
1604, showing the Otztaler Ferner.

Hluti af Tirdl korte W. Ygls frd 1604, er synir
jokulinn Otztaler Ferner.

seem to have sometimes made their way straight
across Vatnajokull to fishing stations on the
south-east coast. The eruption centre situated
near the middle of western Vatnajokull has got
its name Grimsvétn (the lakes of Grimur) al-
ready before 1600, which indicates that it must
have been visited before that time, as it is
difficult to understand how such a name could
be given to he place without any one having
actually seen that there is really open water in
the depression. But travels across Vatnajokull
seem to have discontinued before 1600, and
when the Scottish traveller W. L. Watts crossed
Vatnajokull in 1875, the old travel routes long
ago were quite forgotten.

In foreign outlines of the history of glacier
research it is usually stated, that the Swiss
scientist Johann Jacob Scheuchzer was the first
one to propound the so-called Dilatation
Theory on glacier movement, viz, the theory
that water collecting in cracks in the ice ex-
pands by freezing and forces the ice downhill.
This theory Scheuchzer put forward in his work
Itinera per Helvetiae Alpinas regiones facta,
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Tom. II, which was published in 1705. But 10
years earlier, or in 1695, an Icelandic scholar,
Thérdur Thorkelsson Vidalin (1662—1742) had
finished his remarkable Treatise: Dissertation-
cula de montibus Islandie chrystallinis, in which
the Dilatation Theory is propounded still more
clearly and thoroughly than by Scheuchzer. —
Vidalin had studied medicine and natural
science in Copenhagen and became school-
master at Skalholt in 1687. In 1690 he re-
signed office and after that worked mainly as
physician. He lived for some years on a farm,
Thorisdalur, in the Lén district south-east of
Vatnajokull and thus became closely acquainted
with the southern outlets of Vatnajokull by
travels within Skaftafellssysla.

On the glacier movement he writes (in Ger-
man translation by P. Bjarnason Vidalin, cf.
later): ‘“Die Ursache dieser Bewegungen ist
nicht schwer zu ergriinden. Man vergleiche nur
die Wirkungen der Kilte, die man sonst in
andern Fillen spuhret, mit denen, die in un-
sern Eishergen vorkommen. Wann dass Wasser
gefriert, so nimmt es einen grosseren Raum ein,
als zuvor, vielleicht weil der Frost seinen
Theilen eine andere Gestalt giebt, und denen-
selben nicht erlaubet, so nahe an einander zu
kommen, als wenn es flussig ist. Daher muss
das Gefiss, darinne das zugefrorene Wasser ent-
halten ist, nothwendig ausgedehnet werden,
oder wie Glas, Topfe und dergleichen, welche
mehrentheils zugleich einigen Knall von sich
geben zersprengen. Eben dieses sieht man an
kleinen Hiigeln: wann die darinne verschlos-
sene Feuchtigkeit dem Froste des Winters nicht
mehr widerstehen kann, so springen sie nicht
ohne Gerdusch oft mitten von einander: wann
aber der Sommer kommt, wird dieser Schaden
wider durch die Wirme geheilet. So ist es auch
mit den Eisbergen. IThre unzihligen Oeffnungen
und Klifte werden im Sommer mit dem Was-
ser von dem zerschmelzten Eise angefiillet. Im
Winter friert dieses ganz und gar zu, und
dehnet sich also mehr aus, als es seine Gefisse
wohl zulassen. Daher brauchet es Gewalt und
zersprenget dieselben, und schiebet sie auf die
Seite, bis es Platz hat. Eine zulingliche Menge
des Eises ist auch ohne Zweifel eben so wohl
fihig, eine grosse Last zu bewegen und durch
die Krifte ihrer Elasticitit von sich zu stossen,
als eine Menge Pulver, Klippen zu zersprengen”
(pp- 207 ff.).



Vidalin’s opinion of the formation of glacier
ice is rather absurd. His common sense is here
clouded by academic theories current at the
Copenhagen University when he studied there,
such as the theory propounded by R. Bartholin
and others that ice is formed by a mixture
of saltpetre and snow. The saltpetre comes in
Vidalin’s opinion from the substratum of the
ice.This opinion is in glaring contrast to the
astonishingly correct opinion of the Icelandic
farmers at his time as regards the formation
of the glacier ice. Vidalin writes, alluding to
the opinion of his countrymen: “Die gemeinste
und von den meisten angenommene Meynung
von dem Ursprunge dieser Eisberge, ist, dass
sie von dem Schnee, der sich auf den Bergen
im Winter gehdufet habe, und im Sommer
nicht wieder aufgeldset worden, entstanden sind,
weil die Berge allezeit kilter als das platte
Land sind, und im Herbste eher mit Schnee
bedecket, im Friihjahre aber spiter davon be-
freyet werden, und also habe sich dieses Uebel
von denselben auch das flache Land ohne Maass
und Ziel ausgebreitet” (pp. 20—21). Vidalin does
not agree with this opinion of the local farmers
as he sees no possibility of snow changing to
ice without melting first. He also discusses
stones that melt out from the surface layer of
the glaciers and states that they cannot all
have fallen from the valley sides on the ice
surface as “die meisten sind, obgleich nicht
ginzlich, doch einigermassen rund, wie man es
an so vielen und grossen Haufen, die unten
den Bergen liegen, wahrnimmt; dahingegen
diejenigen, die aus andern Bergen weggerissen
werden, linglicht oder eckickt zu seyn pfleg;en”
(p- 26). Obviously Thordur Vidalin has been
a keen observer. He discusses scientifically the
oscillations of the glaciers. He writes (pp. 207—
208): “Etwas merkviirdiges ist es bei unsern
Eisbergen, dass sie sich von einem Orte zu
andern bewegen: und ich glaube wenn sie den
altem Griechen bekannt gewesen wiren, so
wiirden diese unfehlbar dafiir gehalten haben,
dass sie ein Leben oder eine Gottheit in sich
hiitten. Denn sie beobachten hierin nicht ein-
mal eine gewisse Zeit, sondern gehen bald im
Sommer hervor, im Winter aber zurtuick; bald
ziehen sie sich im Winter hervor, und im
Sommer wieder zuriick. Mann sieht aber, dass
sie am meisten fortriicken wenn sie die meisten
Flammen und Wasser vor sich geworfen haben.

Das habe ich von denen in ihrer Nachbarschaft
wohnenden Leuten selbst erfahren; welche dar-
auf bestanden sind, ungeachtet ich mit Fleiss
das Gegentheil behauptet. Und heraus erhellet,
das darinne eingeschlossene Wasser. von wel-
chem einige glauben dass sie so sehr aufschwel-
len und aufgeblehet werden, an dieser Beweg-
ung keine Schuld habe. Sie riicken vor, aufs
meiste ungefihr 200 Schritte, manchmal aber
nur 100, 60, 20, und so weiter. Sie gehen aber
weniger uriick und brauchen mehr Zeit dazu.
Doch findet man, dass sie oft iiber 100 Schritte
zurlickgehen; und dass ihre Theile oder Stiicken
alsdann bald wie die steilesten Klippen, und
als wenn sie abgebrochen wiren, hervorragen,
und dazwischen unzihlige tiefe Kliifte zeigen,
bald aber sind sie niedrig und eben..........
Weil aber in Island die Kilte weit linger an-
hilt als die Wirme, insonderheit auf den
Bergen, wo die Sonne niemals so stark als in
den Thilern wirket: so ist es leicht zu errethen,
warum diese Berge immer mehr zu-als ab-
nehmen, und warum sie mehr vor- als zuriick-
wiirts gehen, da die Sonne niemals so viel auf-
l6sen kann, als der Frost des Winters und der
Salpeter zu Eise gemacht haben.”

It seems obvious that the glaciers in Skafta-
fellssysla were on the whole advancing rather
than retreating when Vidalin lived there, and his
description of the difference between advanc-
ing and retreating glacier fronts is realistic and
convincing.

Following passage in Vidalins paper is also
worth quoting:

“Zwar hat vor etlichen Jahren ein glaub-
wiirdiger Mann, John Ketelsson mit Namen,
gelebet, dessen noch lebende Dienstbothen mir
folgendes, welches sie aus seinem eigenen
Munde gehoret, erzihlet haben: Es habe dieser
Mann einmal versuchen wollen, ob es nicht
moglich seyn sollte, die Breite dieser Berge [viz.
Vatnajokull] zu erforschen. Er wire aber, nach-
dem er darauf zween Tage zugebracht, wieder-
gekommen, und hitte gesagt, dass er hinter
dem einen Eisberge, eine sehr weite sandichte
Gegend, und in der mitte einen einzelnen, von
allen andern abgesonderten und ziemlich mit
Grase bewachsenen Berg, allwo auch eine Heer-
de Schefe und Rauch, der (wie er glaubte) aus
einer Feuerstite hervor stiege, gesehen hiitte.
welches letzte er aber, wegen des gar zu hohen
Eises, das ihn verhinderte herunter zu steigen,
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Fig. 4. Soélheimajokull in 1704—05. Copy
of a sketch map in Arni Magnusson’s Choro-
graphica Islandica.

Solheimajokull 1704—05. Kort i Choro-
graphica Arna Magnissonar.

nicht zu Geniige untersuchen kénnen” (pp. 18
—19).

This story — and there is no reason to doubt
it — tells us of a rather remarkable enterprise
of an Icelandic farmer about the middle of
the 17th century or somewhat earlier, an at-
tempt to explore Vatnajokull. From the travel
account it seems likely that he crossed the
eastern part of Vatnajokull and that the moun-
tain he saw was the extinct volcano Snafell.

Vidalin’s treatise, which is dated July Ist,
1695, was not published until 1754, and then
in the German translation quoted here, done
by a relative of his, Pall Bjarnason Vidalin,
and printed in Hamburgisches Magasin, Ham-
burg und Leipzig 1754, pp. 9—27 and 197—210.
The translator adds some comments of his own
and among other things discusses the annual
stratification of the ice (op. cit. pp. 211-212),
clearly without knowing J. H. Hottingers paper
of 1703 (Montium glacialium helveticorum de-
scriptio) where the annual stratification of the
firn on Grindelwaldgletscher is correctly ex-
plained.

In a note book called Chorographica Islandica
(AM 213 89) the famous founder of the Arna-
magnaan Collection in Copenhagen, Arni
Magnsson (1663—1730) has written down a lot
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of memoranda on the topography and general
geography of Iceland during his travels of in-
spection through the country 1702—1712. The
note book contains some interesting particulars
on glacier changes. It also contains a sketch
map of Soélheimajokull (Fig.4) and a very full
description of glacierbursts (j6kulhlaups) caused
by a lake dammed by that glacier. The fol-
lowing is quoted from that description: ‘“SOl-
heimajokull is a flat, low outrunner from Mfyr-
dalsjokull, extending in a bend southwards
from the glacier and then to the W. When in
the beginning it was growing towards the west
it met and filled a canyon, continuing after-
wards towards the W. .... A glacier river runs
through this canyon under the N margin of the
glacier, subsequently appearing from its S mar-
gin, where it flows out as through a tunnel. This
tunnel is occasionally blocked, making the river
smaller than usual. The reason for this is the
stoppage of that part of the river which other-
wise runs underneath the ice from Mpyrdals-
jokull itself. When the tunnel is stopped up,
the water, which otherwise would have run out
of the canyon mentioned above, forms an
enormously deep lake. When the ice blocks
stopping up the tunnel can no longer with-
stand the pressure of the water, the tunnel is
opened cum impetu, and everything inside it
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is crushed. Thus arise the “jokulhlaups” in
Jokulsa. These jokulhlaups usually occur once
a year, and the shorter the intervals are be-
tween them the smaller they are” (op. cit.).
Neither the sketch map nor the descrip-
tion are in Arni’s handwriting (the description
probably in the handwriting of his secretary,
M. Einarsson) but both were certainly made
during Arni’s tours of inspections in Vestur-
Skaftafellssysla in 1704 and 1705. The descrip-
tion is in all probability derived from a local
farmer and is still another proof of the keen-
ness with the farmers observed nature.

A description of Austur-Skaftafellssysla, writ-
ten by the district sheriff, Sigurdur Stefdnsson,
and dated July 2Ist, 1746, contains a fairly
thorough description of all glacier rivers in
that district and some important information
on the position of the glaciers at that time
(Syslulysingar 1744—1749; Sogurit XXVIII, pp.
1-28).

The poet and naturalist Eggert Olafsson
(1726—1768) studied natural history in Copen-
hagen. Together with the physicist Bjarni Pals-
son he travelled through Iceland every summer
from 1750 to 1757 studying every aspect of the
natural history and geography of the country,
and wrote a very comprehensive account of
these travels (Vice-Lavmand Eggert Olafssens og
Landphysici Bjarne Povelsens Reise igiennem
Island. Sorde 1772). In this work Olafsson re-
peatedly discusses glacial phenomena, without
however adding much new knowledge.

Olafsson was more affected by academic theo-
ries than Vidalin and had still less respect for
the opinion of common people. Most note-
worthy is probably what he has to say of a
small cirque glacier on the northern side of
Skardsheidi: “when we passed here on August
6th [1752, auth. rem.], we noticed high up on
the mountain a fairly large patch, which looked
like glacier ice. The owner of the nearest farm,
Mofellsstadir, in reply to our question whether
the ice on Mofell did not melt in summer,
not only answered no, but added that when
he was a boy he mever saw any ice at all
there; but that wen he after many years ab-
sence returned some years ago he had noticed
a beginning accumulation of snow, and that
gradually less of it melted away in the summer.
The place is facing NW, and the ice already

shows cracks of a green colour due to the re-
fraction usual on thick glaciers. This indicates
that the ice may increase and new glaciers
form even on moderately high mountains in
this neighbourhood, provided the periodical
cold winds persist year after year” (op. cit. p. 83).

Besides a remarkable description of the origin
of a cirque glacier, we have here an attempt
at a climatological explanation of that pheno-
menon.

Olafsson makes an attempt at a morpho-
logical classification of the glaciers in Iceland.
He distinguishes between “Haa-Jdklar” or high
ice mountains “Skrid-Joklar” or low gla-
ciers resulting from ice slips and ice falls and
“Grunn-Joklar” where the ground freezes to
ice on flat, low-lying land. “Breidamerkurjékull
is the only one we know of this kind” (op. cit.
p. 788). This is the first mention in literature
of the Icelandic term skridjokull (from the Ice-
landic skrida = creep, glide), which literally
means glacier that glides. In all probability
this term is much older, however. Olafsson
writes rightly about the high glaciers: “The ice
mountains or high glaciers reach, as mentioned
above, high up in the air where it is much
colder than on flat, low-lying land. On them
rain will change into snow and ice and as they
always attract rain, clouds, and fog, they will
maintain their size and grow unless the sun
can every year melt as much as is added to
them”, but after this correct conclusion he
rambles off into fantasy, saying that a better
explanation of how a glacier ice is maintained
is that the glaciers have free communication
with the sea by hidden channels and increase
from below (p. 788). Academic theories conflict
here again with common sense and with facts
that seemed obvious to the local farmers. The
same applies to an older paper of his, Enarra-
tiones historice de natura et constitutione Is-
landie (Hafniae 1749), where he disputes the
opinion of his countrymen on what causes the
colour of the glacier rivers. They maintain that
the rivers get their light colour from the glaciers.
Olafsson contends that they get it from lime
(pp- 182—173). In Iceland there is hardly any
lime.

Olafsson is the first man in Iceland and prob-
ably in the world to discuss the formation of
dirt cones on glaciers. In the Alps dirt cones
are for the first time mentioned by Gruner in

)



Sveinn Pdlsson.

1760 (in Die Eisgebirge des Schweizerlandes. 1, p.
30, 45) and their formation is discussed there for
the first time by S. Studer in 1783 (in Auszug
eines Briefs aus dem Miihlethal im Oberhasli,
von 22ten Heumond 1783. Hopfners Mag. Nat.
Helv. 1. Ziirich 1787, pp. 210—211). Olafsson
thinks that the sand, covering the dirt cones,
has been blown in over the glaciers from ice-
free areas outside in wintertime and he main-
tains that it is a hard blowing wind that causes
their form to be conical (op. cit.).

Olafsson and Pélsson were the first to climb
the ice capped cone volcano Snafellsjokull,
on July Ist, 1754.

The big name in the 18th century glaciology
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in Iceland is Sveinn Pdlsson (1762—1840). The
son of a farmer in Skagafjordur, N.-Iceland, he
studied medicine and natural history at the
University of Copenhagen in 1787—1791. Hav-
ing finished his academic studies in natural
history he spent four summers (1791—1794) on
journeys through Iceland for geographical,
botanical and geological studies.

In 1799 Pélsson was appointed doctor for
the South of Iceland, serving an area stretching
right from Hellisheidi to Skeidaridrsandur as
well as the Westman Islands. Besides, he fre-
quently had to attend patients in Austur-Skafta-
fellssysla. Palsson held this extremely difficult
office until 1824, living for most of the time
on the farm Sydri Vik in Myrdalur. Whenever



he had a time off from his large practice and
strenuous farming he did research work in the
field of natural science as well as much writ-
ing.

Among other things he made careful weather

records from 1791 to his death. His compre-

hensive research and writings will not be de-
scribed here, except that some reference will
be made to that work of his which more than
any other will save his name from oblivion.
In 1795 Palsson sent to the Naturhistorie Sel-
skabet (Natural History Society) in Copenhagen,
which had financed his research travels, a trea-
tise on the glaciers in Iceland entitled: Forsog
til en Physisk, Geographisk og Historisk Be-
skrivelse over de islanske Is-bierge. I Anled-
ning af en Reise til de fornemste deraf 1 Aarene
1792—1794 (An attempt at a physical, geo-
graphical and historical description of the Ice-
landic glaciers. Based on travels to the most
important of them during the years 1792—1794).
This work was written in Danish and was not
published in extenso until 1945 and then in
Icelandic (in Ferdabok Sveins Pdlssonar. Dag-
bekur og ritgerdir 1791—1797. Ed. J. Eythors-
son. Reykjavik, pp. 425—552). Parts of the trea-
tise were published in Norsk Turistforenings
Aarbog, Kristiania, in 1883. Had this remark-
able treatise been translated to some big langu-
age and printed shortly after it was written, it
would now rank as a classic, not only in Ice-
landic but also in the international glacio-
logical literature as the probably most impor-
tant glaciological treatise of the 18th century.

As to what Palsson had read on glaciology
before he wrote his treatise the following may
be quoted from its introductory chapter: “The
glaciers in Helvetia and adjoining areas have,
as is well known, been described by Griiner,
Saussure, v. Moll, Schranck, Walcher and de
Luce, although I have not read anything of this,
except that little which is quoted by Fleischer
in his Natural History. . ... In Norway I don’t
know of any glaciers having been described
except Justedalsbrazen, about which professor
Strém writes in his description of Sondmor and
professor Vahl in Vol. II. 1 of the papers of
the Natural History Society, which I have not
yet had an opportunity to read” (op. cit. 426).

E. Fleischer (1732—1804), a Danish naturalist,
wrote a comprehensive work (16000 pages) on
natural history: Forsog til en Natur-Historie etc.

that was published in 10 volumes and 26 parts
in 1787—1804. Of this Pdlsson has read the
first three volumes before he wrote his glacier
treatise. In these volumes Fleischer quotes the
authors mentioned by Palsson, except the Nor-
wegian ones, and also Vidalin and Olafsson.
His own comments on glaciology are often
rather fantastic and show the standard of aca-
demic glaciology at his time. The following
may be quoted as an example. In Vol. II, p.
375 Fleischer writes about ice dammed lakes in
Switzerland and says that among them are “the
so-called Pilatus lakes which are situated at the
foot of the lofty mountain Pilatus. It is be-
lieved that at the time the unjust judge [i.e.
Pilate] had to leave his court of justice the
Devil took him to the Alps to entomb him in
those mountains. And as two marks like those
of a horseshoe can be found in a rock not far
away it is maintained that the Evil one set off
with him so violently that in his impetuosity
his footprints left holes in the rock itself. (But
must Satan then have himself shod?) Perhaps
only this time since he knew that the route he
had to take over the rocks was so rough and
stony.”

Of a quite another and higher standard is
the Norwegian Hans Strom’s work: Physisk og
Occonomisk Beskrivelse over Fogderiet Sond-
mor, printed in Soré 1762. It contains a re-
markable description of the oscillations of some
outlets of Justedalsbraen, which Strom received
from a clergyman, Hans Viingaard. Strom him-
self describes glacier rivers and their daily
variations. He states, contrary to Olafsson, that
common people in Iceland and Norway are
right in maintaining that the light colour of
the glacier river comes from the glaciers.

It is not known whether or not Pélsson did
ever read M. Vahl's paper: Nogle Iagttagelser
ved en Reise giennem Norge til dets nordlige
Dele that was published in 1792 (Skrivter af
Naturhistorie-Selskabet 2det Bind. Iste Hefte,
pp- 1-71), but it was read before the Natural
History Society in Copenhagen on Jan. 28,
1791, while Pélsson was still in Copenhagen.
In this paper Vahl discusses the oscillations of
Justedalsbreeen and has some interesting and
partly correct comments on their causes.

Palsson often quotes Fleischer and is some-
what influenced by him, but he does not
hestitate to criticise him, however, if he feels
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that his own experience of glaciological pheno-
mena conflicts with his theories. Much more
than Olafsson he is prepared to take the ex-
perience and view of the laymen of his country
into account. However, contrary to the views
of the local people he belives that the erup-
tion centre at Grimsvotn is the same as the
ice-dammed lake Granalén, but in that case
the local people were right.

Pdlsson’s morphological classification of gla-
ciers (op. cit. p. 429—482) is based on Fleischer
and Olafsson. Pdlsson denies emphatically that
glaciers of the type Olafsson called Grunn-
Joklar (cf. p. 9) exist in Iceland. He maintains
that there are only two main types of glaciers,
Hdjoklar and Falljoklar.

Hdjoklar are perpetually snow covered moun-
tains rising high above their surroundings.
These glaciers, he writes, could also be called
Hjarnjoklar (firn glaciers) as they are covered
by hjarn (firn). They are in their turn of
three types: fjalljéklar (mountain glaciers),
which are rather steepsided cupolas, hveljoklar
(ice cupolas), which are more flat and exten-
sive, and toppjoklar (cone shaped glaciers).

Falljoklar (falling glaciers) are, according to
Palsson heaps of snow that has glided from the
hdjoklar and been transformed to ice, and
could thus be called ice glaciers in order to
distinguish them from the firn glaciers. They
are also of three types: Jokulvangar (ice cheeks),
skridjoklar (creeping glaciers), and hrunjoklar
or jokulféll (icefalls). From Palsson’s further
description it is clear that by jokulvangar he
means cirque glaciers and by skridjoklar valley
glaciers of the type most common among the
southern outlets of Vatnajokull. On the whole
his classification fits well with the glacier types
found in Iceland.

Pélsson is one of the founders of the Plasticity
Theory of glacier movement. The idea that the
glaciers move as a plastic mass seems to have
struck him for the first time in the summer
of 1793, when he was studying the front of
Breidamerkurjokull. Having described the os-
cillations he writes (p. 478):

“l cannot help mentioning here an idea,
however absurd it may be, which struck me
when I was studying the eastern part of Breida-
merkurjokull before it advanced. It is well
known how fragile pitch is when it has been
well refined, but yet it has the nature of liquid
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materials even in cold weather, to the extent
that when it is placed in a reclining position
it gradually, very slowly and almost invisibly
falls to a horizontal level under the force of
gravitation. If a few pieces of solid pitch are
placed in reclining receptacle it will appear
after a while that the pitch has not only made
its way to the lowest point of the receptacle,
but all the pieces have merged into one. The
possibility of a similar liquid nature of the ice
occurred to me, and if this idea is based on
facts we have found a new and contributory
cause of the formation of many ice-falls and
glaciers as well as of the disappearance of
glacier crevasses in a short time. There is no
conclusive evidence to support this theory,
however.”

A year later he became still more convinced
of this idea, when on Aug. 11, 1794, he climbed
Iceland’s highest mountain, (')rzefajiikull, that
had never been climbed before. From the nu-
natak Hnappur he had a good view over the
glacier Fjallsarjokull and its ogives and he
writes in his diary:

“I particularly noticed the above-mentioned
glacier, which has advanced just to the east
of Kvisker. Its surface seemed all to be covered
with curved stripes, lying right across the
glacier, especially near the main ice cap. The
top of the curves stretched towards the low-
land just as if this ice-fall had slid down in
a halfmelted state or as a thick, semiliquid
material. Is this not evidence in support of the
theory that the ice is by nature — without
melting — partly liquid like various kinds ot
resin, as I suggested in the above article?” (p.
495).

Little did Palsson know that a similar idea
had struck a French naturalist, 4. C. Bordier,
20 years earlier, although he did not enforce
it so fully. In his work, Voyage Pittoresque aux
Glaciers de Savoye fait en 1772, Bordier writes
(p- 223) that the glaciers are “‘comme un amas
de matiére coagulée, ou comme de la cire amol-
Iée fléxible & ductile jusqu'a un certain point”.
Bordier’s work lapsed into oblivion like Pals-
son’s treatise and was not unearthed until B.
Studer did so in 1863.

Although not the first one to describe the
glaciers as a plastic mass Pdlsson was certainly
the first one to state that convection plays a
greater role in the ablation on' temperate gla-



Fig. 6. Sveinn Pdlsson’s map of Vatnajokull 1794. Size of original map is 29.5 X 37.0 cm.

Vatnajokulskort Sveins Pdlssonar frd 1791. Rétt sterd korisins er 29.5 X 37.0 cm.



ciers than radiation. He writes (p. 433): “I also
venture to affirm that the rays of the sun do
not play as much part in melting the firn
of the plateau ices, not even in calm weather
when they fall direct on them, as misty weather
without precipitation does. It would, indeed,
seem quite natural that the large ice caps re-
flected the sun rays without their being able
to affect the firn of the plateau ices to any
appreciable extent.” Not until thorough abla-
tion measurements were carried out by the
Swedish-Icelandic Vatnajokull Expeditions in
1936—87—88, was this view fully confirmed.
Palsson also discusses the formation of super-
imposed ice (p. 434). His descriptions of glacier
rivers and their behaviour, formation of under-
water ice etc, is thorough and so are his de-
scriptions of glacier bursts. He distinguished
between glacier bursts, caused by the tapping
of ice dammed lakes, and those caused by sub-
glacial volcanism. Some volcano-glacial bursts
before his time had been excellently described by
eye-witnesses, e.g. the Katla bursts of 1625, 1660,
1721, and 1755. Pdlsson is the first to differen-
tiate clearly between volcanogen and climatogen
oscillations of the Vatnajokull outlets. He says
of the volcanogen oscillations that “it is not
known if this apparent forward and backward
movement of the glaciers in this country is de-
finitely periodical. Something of the kind is
certainly said in respect of Skeidardrjokull, but
no conclusions can be drawn from that for
lack of reliable information” (p. 454—455). As
regards the climatically conditioned variations
he stresses that “like the climate itself they
certainly are periodical to some degree” (p. 455).
He also discusses the Fohn effect of Vatna-
jokull (p. 457), but on the whole he goes too
far in stressing the ameliorating influence of
glaciers on the climate of Iceland. He really
seems to have loved his glaciers.

Palsson describes in detail many individual
glaciers and he has drawn maps and profiles of
most of the plateau ices. By far the best of these
maps is that of Vatnajokull (Fig. 6), which is
amazingly correct for its time. The representa-
tion of the glacier’s northern margin is parti-
cularly good. That part of the map is based
on information which Pdlsson received from a
young Icelander, Pétur Brynjdlfsson, who had
crossed the northern highland from E to W,
short N of Vatnajokull, in the summer of 1794.
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The map of the southern margin of Vatna-
jokull is probably partly based on the Danish
geodecist Th. H. Knopf’'s map of that area,
surveyed by him in 1732.

Although Sveinn Pdlsson lived until 1840 he
belongs to the 18th century as a glaciologist..
What he wrote on Natural History after 1800
chiefly concerns some of its other branches. His
treatise on glaciers constitutes the last phase
and the culmination of a glaciology which may
be called Icelandic in the sense that it was
principally based on knowledge of Icelandic
glaciers. To a large extent that knowledge was
common to the country people who lived along
the southern margin of Vatnajokull, in close
contact with its advancing glaciers, glacier rivers
and sandurs, knowledge which had gradually
accumulated during 9 centuries because these
people were in a large measure endowed with
“man’s nature to wish to see and experience
the things that he has heard about and thus
to learn whether the facts are as told or not”.

AGRIP:
PEKKING ISLENDINGA A JOKLUM
FRAM TIL 1800

bul hefur longum verid d lofti haldid, og
ekki ad dstedulausu, ad Islendingar hafi bedi
fyrr og sidar afrekad miklu d svior himan-
istiskra békmennta og freda. Hitt hefur legid
meira { pagnargildi, hverju peir hafa dorkad d
svidi ndttiruvisinda, enda virdist pad i fljdtu
bragdi a.m. k. nesta fdteklegt i samanburdi vio
afrek skdldanna okkar. Hér munu ytri adstedur
po hafa rddid meiru en skortur d hefileitkum
til ndtturufredilegra idkana. Ndtturuvisindin
eru hddari ymsum ytri adstedum en himanistisk
freedi. bad er hegt ad peysa d Pegasusi berbaka
og vid einteyming, en ny frumefni verda traud-
lega fundin i fjosbadstofu. Flestar greinar ndtt-
truvisinda geta ekki prdazt nema ad vissu marki
dn visindatekja.

En { sumum greinum ndtturufredinnar hafa
Islendingar pé haft god skilyrdi til ad nd nokkr-
um drangri. Par hefur landid sjdlft lagt peim
verkefnin upp i hendurnar og verid peim, sem



opin hafa augun, betri skoli en nokkur hdaskoli.
Ein pessara fredigreina er joklafredin. Joklar
pekja niunda hluta landsins og nd sums stadar
nidur i mannabyggdir. Med jo0rum peirra og
jafnvel yfir suma peirra hafa leidir Islendinga
legid frd upphafi Islandsbyggdar. bad metti pvi
undarlegt heita, ef Islendingar hefou ekki d um-
lionum oldum é6dlazt einhvern skilning d pessu
ndtturufyrirberi, enda er pad raunverulega svo,
ad pott Islendinga sé ad litlu sem engu getid
i peim fredivitum erlendum. sem fjalla um
sogu joklafredi, ¢ Island sina joklaannsékna-
sogu, sem vel polir samanburd vid samsvarandi
sogu peirra landa, sem talin eru vagga jokla-
fredinnar, Alpalandanna. Hér skal pess freistad
ad rekja i stuttu mdli pessa sogu.

Telja ma oruggt, ad einhverjir peirra Nord-
manna, er hér namu land, hafi haft kynni af
joklum 4r sinum heimahdgum, en ekkert vero-
wur fullyrt um pad, hversu ndin kynnin voru.
En d Islandi lentu peir pegar d landndmsild
i nabyli vid jokla, einkum peir, er téku sér
bélfestu i Skaftafellssyslum. Negir ad nefna sem
demi Pord Illuga, er braut skip sitt @ Breiddr-
sandi, en honum gaf Hrollaugur, sonur Rogn-
valds Merajarls, land milli Jokulsdir og Kvidr,
og bjo hann ad Felli vi0 Breidd, en sd ber
huldist jokli ndlegt aldamdtunum 1700.

Elztu skradu heimild um islenzka jokla er ad
finna i hinni miklu Danasogu Saxa, Gesta
Danorum, sem skrifud var um 1200. I pessu
mikla ritverki er medal annars ad finna Islands-
lysingu, sem dn efa er byggd d frasognum Is-
lendinga. Eftir ad hafa lyst hafisnum skrifar
Saxi: ,,Par er einnig onnur istegund, sem liggur
a milli fjallshryggja og kletta, og ber monnum
saman um pad, ad istegund pessi skipti um
legu sina d vixl eftir vissu logmali, med nokk-
urs konar hverfihreyfingu, pannig ad hid efra
kastast nidur til hins nedsta, og hid nedsta hverf-
ur aftur upp d yfirbordid. Til sannindamerkis
um: petta er pad sagt, ad sumir menn hafi fallio
i gjdr og djup gapandi sprungna, sem urdu d
vegi peirra, er peir foru yfir isflika, og hafi
peir nokkru sidar fundizt daudir dn pess ad
nokkur glufa d isnum nedi upp yfir pd. Pess
vegna dlita margir, ad hin djupa isgja hverfist
um og gefi frd sér sidarmeir pad, sem hiun hef-
“ur gleypt i sig.”

betta er ekki adeins langelzta lysing d hreyf-
ingu skridjokla, sem skrdd er. Hiun er og d

sinn mata alveg rétt, pegar um er ad reda hreyf-
ingu iss 1 jokulspordum. Skaftfellingum er enn
i dag kunnugt um pad, ad jokullinn skilar
sinu, pott i djupar sprungur falli. Fyrr eda
sidar er pad aftur komid wpp da yfirbord jokuls-
ins, og pad medal annars vegna peirrar hverfi-
hreyfingar, sem Saxi redir. En pessu hafa er-
lendir fredimenn ekki veitt athygli fyrr en d
tuttugustu 6ld.

Konungs skuggsja er eitt hid merkasta
norrenna fornrita, skrifud i Noregi, ad pvi talid
er um midja 13. old. Margt er par af godum
lifsvisdomi og hollradum, en einna merkast er
ritid po vegna peirra upplysinga ndttirufredi-
legs efnis, sem par er ad finna. Medal annars
er par gagnmerkur kafli wm ndttiru Islands og
md oruggt telja, ad flest i peim kafla sé beint
eda dbeint fra fslendingum runnid. Hofundur-
inn redir medal annars um jokuldr og skrifar:
»Par eru og kild vétn pau er falla undan JORI-
um svo stor, ad berg og jord er hjd liggja pd
skjdlfa fyrir per sakir, ad vatnid fellur svo stritt
og med svo stérum fossum .... og eigi mega
menn il ganga ad forvitnast d pd drbakka,
nema long reipi hafi, og sé borin d pa menn,
er til vilja forvitnast ad sjd, og hinir sitji fiarri,
er geta reipsins, svo ad peir eigi kost ad draga
pd pegar aftur til sin, er stridleiki vainsins erir
pa.”

bessi ord eru ekki adeins skilmerkileg ljsing
a islenzkum jokuldm, sem belja fram undan
jokuljodrum, svo sem per gerdu dadur en [GkIl-
arnir t0ku ad horfa vegna vedurfarsbreytingar
sidustu dratuga (sbr.1.mynd). Pau benda einnig
til beinna ndtiurufredilegra athugana og syna,
ad il voru d pjédveldistimanum Islendingar,
sem voru svo forvitnir um ndtiurur lands sins,
ad peir logou sig i nokkra hettu til ad athuga
per.

Um jokla Islands segir i Konungs skuggsjd
m. a. ,,pad pykir mér vera mega um isa pd, er
d Islandi eru, ad pad land gjaldi ndvistar peirr-
ar, er pad liggur ner Grenalandi og er pess
von, ad padan stafi mikill kuldi, med pvi ad
pad er um fram oll lénd isum pakid. En ni
med pvi ad Island tekur padan mikinn kulda
og hefur pé litinn varma af solinni, pa hefur
pad fyrir puvi svo mikinn gndtt isa yfir fiall-
gordum sinum®.

bessi merkilegu ummeli syna, ad hofundi
Konungs skuggsjdr hefur verid ljdst, a0 skil-
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yrdin fyrir joklum Islands er lega landsins og
vedurfar, og er petta elzta loftslagslega skyring
d joklamyndun, sem kunnugt er um. Vart hefur
héfundurinn pessa vizku adeins frd eigin brjosti
og er sonnu ner, ad petta hafi verid almenn
skodun d Islandi d 13. 6ld. Til pess bendir upp-
hafid @ Bdrdarségu Snefellsdss, sem einnig mun
vera frda 13. 6ld eda byrjun peirrar 14. Bdrdur
Snefellsdss, sem er eins konar personugervingur
Snefellsjokuls, er sagdur vera sonur Mjallar
dottur Snevar, og likjast médur sinni ad utliti,
en fadir hans er sagour vera Dumbr, sd er rédi
fyrr hafsbotnum peim, er ganga mnorour af
Hellulandi. Petta er vedurfredileg skyring d
myndun jokulsins ferd { godfredilegan biuning.
Dumbr er hér persénugervingur nordandttarinn-
ar og hafispokunnar, sem kemur til Islands dr
nordvestri.

Hofundur Konungs skuggsjir kann einnig
glogg skil d vedurfart d Grenlandi og dhrifum
meginjokulsins d pad, enda lifou ibiar Eystri-
og Vestribyggoar d Grenlandi { nabyli vid jokla
og veidimenn ur peim byggdarlogum pekktu
vesturstrond Grenlands nordur fyrir 72. breidd-
argradu og liklega allmiklu nordar, en peir, sem
voru i forum milli Noregs, Islands og Gren-
lands, kynntust smam saman austurstrond Gren-
lands milli Hvitserks og Huvarfs.

Leidd hafa verid allsterk rok ad puvi, ad hof-
undur Konungs skuggsjar sé Einar Gunnarsson,
smjorbakur kalladur, sem vard erkibiskup i Nid-
ardst 1255 og do 1262. Hefur hann vafalitio
bedi pekkt geistlega menn frd Grenlandi og
Islandi og farmenn, sem siglt hofou til pessara
landa. Md telja liklegt, ad mest af peirri pekk-
ingu d joklum, sem kemur. fram { Konungs
skuggsjd hafi verid sameign Islendinga, Gran-
lendinga og peirra manna i Noregi, sem hifou
ndnast samband vid pd, en vera md ad hinn
gloggskyggni hofundur Konungs skuggsjdr hafi
eitthvad bett um af eigin hyggjuviti.

I Islandslysingunni Qualiscunque de-
scriptio Islandia, sem samin er um 1590,
liklega af Oddi Einarssyni, Skdlholtsbisk-
upi, er aukningar jokla d Islandi vegna versn-
andi vedurfars getid i fyrsta sinn.

bvi er haldid fram { erlendum ritum um
sogu joklarannsékna, ad kort Austurikismanns-
ins W. Ygls af Tirél fra 1604 (3. mynd). sé
elzta kort i verdldinni, er synir jokla sem sér-
stakt landfredilegt fyrirberi. En par skjdtlast
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peim, blessudum, pvi jéklar eru syndir og raun-
ar d svipadan hdtt d Islandskorti GuSbrands
biskups Porldkssonar, sem birtist { fyrsta
skipti d prenti { kortabdk Abrahams Orteliusar
1590 (2. mynd). Liklegt er, a0 Ygl hafi séo
pessa kortabok.

Talio er { erlendum frediritum, ad Svisslend-
ingurinn Johann Jacob Scheuchzer hafi
fyrstur manna sett fram hina svokolludu dilata-
tions- eda frostpenslukenningu wum hreyfingu
skridjokla. Petta gerdi hann i riti sinu: Iti-
nera per Helvetiae Alpinas regiones
facta, sem Ut kom 1705. Samkvemt pessari
kenningu er adalorsok joklaskridsins  pensla
vatns, er pad frys. A daginn leysir is d yfir-
bordr skridjoklanna og vatn safnast { sprungur
og glufur, d néttum frys vatnio og penst ut og
spyrnir joklinum dfram. Pessa kenningu adhyllt-
ust flestir joklafredingar allt fram a 19. old.

En 10 drum ddur en Scheuchzer birti pessar
nidurstodur sinar hafdi PorSur  Skdlholls-
rektor Porkelsson Vidalin lokid ritgerd
sinni: Dissertationcula de montibus
Islandia chrystallinis: Smaritgerd um
jokulfjoll Islands. Par setur hann fram frost-
penslukenninguna og pad bedi skyrar og rik-
fastar en Scheuchzer. Margan frddleik um jokla
er ad finna { riti Vidalins, en joklum kynntist
hann einkum { Austur-Skaftafellssyslu. Hann bjo
um hrid ad Porisdal i Loni. Hann hefur medal
annars veitt pui eftirtekt, ad grjot i jokuluro-
um er sorfid og mdd. Vidalin skdkar pé ekki
Skaftfellingum um skilning a myndun jokla.
Hann segir pad skodun manna — og d pd ef-
laust vid folk austur par — ad snjor safnist d
vetrum d fjoll meir en ner ad pidna a sumr-
um, af pui fjollin séu kaldari en flatlendid, en
par af leidi ad joklarnir sigi nidur og breidist
ut d laglendinu. Sjdlfur aohyllist Vidalin eigi
pessa skodun. Pd getur Vidalin pess, ad einn
truverdugur madur, Jon Ketilsson, haft, ad sogn
vinnufélks hans, sem enn sé d lifi, lagt @ Vatna-
jokul til- ad kanna breidd hans. Haft hann
komid til baka eftir tveggja daga ferdalag og
komizt ad nordurrénd jokulsins, en ekki komizt
nordur af vegna bratta. Af lysingu Jéns d lands-
lagi nordan jokla a0 dema er helzt ad etla, ad
hann hafi komizt nordur d jokul nerri Snefelli.
Ferd pessa skaftfellska bonda, sem liklega hefur
verid farin um midja 17. 6ld, er fyrsta joklaferd
i rannséknarskyni, sem mér vitanlega hefur



nokkurs stadar verid farin og hefur pessi Skaft-
fellingur verid haldinn somu frédleiksfysn og
peir forfedur hans, er Konungs skuggsjd greinir
fra. En ferdir per yfir Vatnajokul, sem liklegt
er ad hafi dtt sér stad fyrr @ oldum, voru fyrir
all-longu aflagoar, er Jon Ketilsson lagdi i sina
reisu.

Joklarit Pordar Vidalins er vafalitid merkasta
joklarit 17. aldar. En ekki komst pad d prent
fyrr en 60 darum sidar, er frendi Pordar, Pall
Bjarnason Vidalin, snaradi pui af latin-
unni @ pyzku og birti pad { pyzka timaritinu
Hamburgisches Magazin. Fylgja pydingunni
ymsar athugasemdir Pdls og sumar skynsam-
legar.

[ samtiningi Arna Magnussonar, Choro-
graphica Islandica, frd ferdum hans um Island
1702—1712, er ad finna Ymsan frédletk um
jokla, m. a. gagnmerka lysingu d Solheimajokli
og jokulhlaupum frd honum. Peirri lysingu fylg-
ir kortskissa (4. mynd).

I hinni greinargédu lysingu SigurSar
Stefanssonar d Austur-Skaftafellssyslu, dags.
21. juli 1746, eru mikilsverdar upplysingar um
jokla og jokuldr i peirri syslu.

Eggert Olafsson (1726—68) minnist vida
a jokla bedi { visindaritgerdum sinum d latinu
og i Ferdabdkinni, en ekki betti hann mikid
um pekkingu Islendinga d pessu svidi. Hann
var of bundinn erlendum akademiskum skodun-
um. Pd verdur hann fyrstur manna til ad reyna
ad skyra aurkeilur (drili) d joklum. Flokkun
hans d joklum er ekki fraleit.

En stersta nafnid i joklafredi 18. aldar er
Sveinn Pdlsson (1762—1840). Hann dtti pad
sammerkt Pordi Vidalin ad vera leknir Skaft-
fellinga og hefur vafalaust margt af peim lert
um jokla. Hann las leknisfredi og ndtturufredi
vid Hafnarhdskola, en ekki hefur pad allt verid
pungt @ metunum, sem hann nam { pvisa landi.
Sem demi um pad, hvernig dstatt var um ndtt-
wrufredina i Kaupinhafn { pann tid md nefna,
ad i pui ritverki erlendu, sem Sveinn vitnar
oftast 1, ndattirufredi E. Fleischers, sem kom ut
i fjolda binda (sennilega um 16000 bls.), er kafli
um jokla. Par segir i sambandi vid fjallid Pila-
tus 1 Sviss, ad Kolski ,,i hiin Tid da denne uret-
ferdige Dommer [p.e. Pilatus] maatte forlade
sin. Domstol, har fort ham til Alperne, for att
indslutte ham 1 dette Bierg, og da man i en
Klippe ikke langt fra finder tvende Tegn som

af en Hesteskoe, paastaaer man, at hiin Onde
har faret saa sterk af sted med ham, at han
endog ved den Heftighed har traadt Hul i
Klippen selv (Men bruger Satan da at lade sig
beslaae?). Maaske ikkun denne Gang, siden han
vidste han havde saa skarp og stened en Vei
over alle Klippene at vandre.”

bess er po ad geta, ad Sveinn mun hafa pekkt
til greinargédrar lysingar d Justedalsbreen, sem
birtist { riti Hans Stroms um Sunnmeri, prent-
udu i Sorey 1762, og e. t. v. einnig rit. M. Vahls
um Noreg.

Rit Sveins Palssonar um jokla ber heitid For-
sog til en physisk, geographisk og
historisk Beskrivelse over de islan-
ske Is-biazrge. I Anledning av en Reise
til de fornemste deraf i Aareme 1792—1794.
betta rit er dn nokkurs vafa merkasta joklarit,
sem skrifad var a 18. éld, og var 1idid all-langt
fram d pd 19. dadur en samberilegt rit veri
skrifad. En rit Sveins ld dprentad, gleymt og
grafid, par til nokkur hluti pess var prentadur
i drsriti Norska ferdafélagsins 1882. I heild kom
pad ekki Ut fyrr en 1945, i islenzkri pyoingu
Jons Eyporssonar, sem hluti af Ferdabok Sveins
Pdlssonar. Hér skal pess adeins gelid, ad i pessu
riti setur Sveinn skyrt fram pd kenningu, a0
joklar hreyfist sem seigfljotandi efni, og pekkti
hann ekki til rits Frakkans A. C. Bordiers, sem
sett ‘hafdi fram svipada skodun 20 drum dour.
Sveini kom petta fyrst { hug, er hann var ad
rannsaka Breidamerkurjokul 1793, og hann
sannferdist um pessa skodun, er hann. leit
svigdur eda skdra Fjallsarjokuls ofan af Orefa-
jokli hinn 11. dgust 1794. Sveini verdur lang-
fyrstum joklafredinga ljdst, ad sdlargeislun red-
ur minna um joklabrddnun hérlendis en hlyir
loftstraumar, og { morgu 6dru er hann d undan
samtid sinni. Hina djupstedu pekkingu sina d
joklum byggdi hann ad verulegu leyti d eigin
reynslu, en sitt hvad hefur hann vafalitio lert
af Skaftfellingum, svo sem fyrr getur, og pekk-
ingu sina d nordurjadri Vatnajokuls hefur hann
ad miklu leyti frd Pétri Brynjélfssyni,
ungum Austfirdingt, sem for merkilega konnun-
arferd med nordurrond Vainajokuls sumarid
1794. Hefur Pétur si verid bedi athugull og
greinargddur, pui kort Sveins var { ner halfa
adra old réttasta kortid af mordurrond Vatna-
jokuls, réttara en kort Gunnlaugssens og Thor-
oddsens.

Segja md, ad joklarit Sveins Palssonar sé hd-
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EYSTEINN TRYGGVASON:

Earthquakes, jckulhlaups and subglacial eruptions

INTRODUCTION.

There are many records of volcanic eruptions
in the glaciers Vatnajokull and Myrdalsjokull
connected with great jokulhlaups (glacier
bursts). There are also many records of similar
jokulhlaups from Vatnajokull without any con-
nection with visible volcanic eruptions. In case
of Grimsvotn eruptions, the jokulhlaups gene-
rally begin several days before the visible erup-
tion. This has led to the opinion, that the
jokulhlaup, by reducing the pressure on the
subglacial surface, is the primary cause of
Grimsvotn eruptions (Thorarinsson 1953). If
this is right, the water must be stored over
long periods, several years in case of Grims-
votn, to escape suddenly when the amount of
water has reached some critical point. There
are evidences of such a process in Grimsvotn:
A large depression in the glacier, which can
serve as water reservoir, and thermal activity
continuously melting the glacier ice, in addition
to surface melting.

There are serious obstacles against generaliz-
ing this opinion to cover jokulhlaups from
Myrdalsjokull. Here jokulhlaups are very rare,
exept in connection with eruptions in the sub-
glacial volcano Katla. The glacier surface does
not indicate any marked subglacial depression,
where the water can be stored between jokul-
hlaups.

punktur og um leid lokapunktur prounar peirr-
ar joklafredi, sem nefna metti islenzka i peirri
merkingu, ad hun byggdist ad mestu leyti d
reynslu islenzkra manna af islenzkum joklum.
bessi joklafredi polir fyllilega samanburd vid
bd, sem proadist samhlida og ohdd i Alpalénd-
unum og su islenzka var longum feti framar i
préuninni. En med 19. éldinni breytist petta. Is-
lenzk joklafredi stadnar, en prounin i Alpalénd-
unum verdur brdtt érari, og smdit og smdtl
verdur fredigreinin alpjodleg. A sidustu dratug-
um hefur Island aftur ordid vettvangur jikla-
rannsékna. — en pad er onnur saga.
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Seismic observational data support the opin-
ion, that jokulhlaups from Grimsvétn are the
primary cause of Grimsvétn eruptions, but
these data indicate a different relationship
between jokulhlaups and eruptions in Myrdals-
jokull. Here the most probable physical rela-
tion between these two events is, that the heat
energy of the eruption produces the water of
the jokulhlaup by melting the glacier ice.

OBSERVATIONAL DATA.

We have seismograph records from Reykjavik
at times of several jokulhlaups from Icelandic
glaciers. During four of these jokulhlaups, small
earth tremors were recorded with epicenter in
or near the point of origin of the jokulhlaups.
Table I shows all recorded earthquakes, which
can be correlated with the jokulhlaups. During
the Skeidard-hlaup of 1913 or jokulhlaups dur-
ing the period 1926—1960, not mentioned in
Table I, no earthquakes were recorded. The
sensitivity of the seismographs in Reykjavik was
however very low prior to 1951, so earthquakes
of magnitude less than 314 to 4 were not de-
tected on the seismograms. After 1951 earth-
quakes of magnitude about 3 can be detected,
if the epicenter lies in Grimsvotn, and earth-
quakes from Myrdalsjokull of magnitude as low
as 214 are recorded, if conditions are favour-
able.

DISCUSSION.

In a search for a physical relation between
earthquakes and jokulhlaups, the writer as-
sumes, that only the following five explana-
tions of this relationship are possible.

1. A subglacial volcanic eruption causes the
melting of the glacier ice, and the earth-
quakes are associated with the eruption.

2. The jokulhlaup is caused by emptying of
an ice dammed lake, and the pressure re-
lease caused by the escape of a great mass



