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Urtak

[ hesi grein verdur kannad sambandid millum, hvussu
Virkisjokull-Falljokull, ein ésajgkul dr Orzfajokulli {
Tslandi, tekur seg aftur, og broytingar i midallufttemper-
aturi. Jgkulmarkid er broytt tey seinastu 120 arini. Har
sum fsurin er bradnadur, er eitt vitt gki vid proglasialum
strandarlendi. Stakir arcuate kambar og ‘6slgtt” avlatt-
ingingarmorena eru vardveitt 4 strandarlendinum og
endurspegla mynstur 4 tf javna fremsta partinum av fs-
inum. Vid at brika likenometriskt tilfar og geomorfisk
sambond 4 stadnum hevur borid til at gera rettiliga
neyvar relativar tidarfestingar. Sgguligar heimildir og
loftmyndir hava verid brikt fyri at stadfesta tidarrgdina
seinnu helvt av gldini. Jgkulin hevur ikki tikid seg aftur
4 ein samlikan hatt sidan endan 4 kalda skeidnum nevnt
‘tann litla istidin’. Afturtgkan av ti fremsta a isinum hev-
ur verid 6régvad av re-advance events 4 ymiskum stig-
um. Eitt uppskot hevur verid, at mynstrid 4 broytingun-
um av {smarkinum samsvarar vid gongdina i midalluft-
temperaturi { fleiri 4r. Heitari tidarskeid hgvdu vid ser
skjota lekking 1 1900-drunum, 1940-drunum og 1970-
drunum; kaldari skeid hgvdu dbyrgdina av re-advances
i 1920-drunum, 1950-drunum og seint i 1970-arunum.
Tad sast, at reaktiénin hjd {smarkinum til temperatur-
broytingar er seinkad umleid sjey til niggju dr.

Abstract

This paper examines the link between the recession of
Virkisjokull-Falljokull, an outlet glacier from the Orae-
fajokull ice-cap in Iceland, and variations in mean air
temperature. The glacier margin has fluctuated in re-
sponse to climatic change over the past one-hundred and
twenty years. Recession of the ice has revealed an ex-
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tensive area of proglacial foreland. Discrete, arcuate
ridges and ‘hummocky’ ablation moraine are preserved
on the foreland reflecting the pattern of ice-front fluctu-
ations. Approximate relative dating of these features has
been achieved using lichenometric data combined with
geomorphic relationships observed in the field. Histori-
cal documentation and aerial photography have been
used to construct the chronology for the latter half of the
century. The glacier has not retreated in a uniform man-
ner since the end of the ‘Little Ice Age’ cold phase. Re-
cession of the ice-front has been interrupted by re-ad-
vance events on various scales. It is suggested that the
twentieth century pattern of ice-marginal fluctuations
corresponds with multi-annual trends of mean air tem-
perature. Warmer periods resulting in rapid recession
during the 1900’s, 1940’s and early 1970’s; colder
spells being responsible for re-advances in the 1920’s,
1950’s and mid to late 1970’s. A lag in the response of
the ice margin to temperature variation is seen to be ap-
proximately seven to nine years.

Introduction
This study employs documentary, carto-
graphic, photographic, lichenometric and
geomorphological evidence to chronicle
the fluctuation of a temperate valley glacier
and examine the relationship between
frontal movements and local climatic con-
ditions.

Iceland is a uniquely important location
for the study of glacial fluctuations owing
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Figurel: Location map showing the study area and
neighbouring glaciers (modified from Thompson,
1988).

Mynd 1: Stgdukort, sum visir rannséknargkid og
grannajgklar (broytt tir Thompson, 1988).

to its position in the north-eastern Atlantic
Ocean. The warm North Atlantic surface
waters and Norwegian Sea deepwater cur-
rents strongly influence the location of both
the atmospheric and oceanic polar fronts.
Studies have shown (Boyle and Keigwin,
1987; Broecker et al., 1988; Veum et al.,
1992; Bjorck et al., 1997; Hald and Aspeli,
1997) that ocean currents around Iceland
and the Faeroe Islands may hold the key to
climatic change in this area since the Last
Glacial Maximum (LGM). Evidence is
mounting to suggest a causal link between

ocean circulation patterns and climatic
change.

It has been shown that temperate glaciers
and small ice-caps are sensitive indicators
of climatic change (Nye, 1965; Rosqvist
and @strem, 1989; Grudd, 1990). Particular
ice-bodies can be seen to reflect the pattern
of climate change over relatively short
timescales (Suggate, 1950; Bjornsson,
1979; Gordon, 1981; Woo and Fitzharris,
1992; Bickerton and Matthews, 1993; Nes-
jeetal., 1995).

Short-term fluctuations of glacier termi-
ni are essentially a climatically dependent
phenomenon (Hoinkes, 1968; Oerlemans,
1989; Nesje, 1989; Paterson, 1994). How-
ever, due to glacier dynamics, the response
of the glacier margin to any such climatic
change may be delayed or become diffuse
(Nye, 1960; Johannesson et al., 1989; Pa-
terson, 1994). It is proposed that rates of
snout movement during the last century or
so are seen largely as a direct response to
fluctuations in local air temperature rather
than the product of more complex mass-
balance adjustments. A comparison be-
tween the known record of mean air tem-
perature over the last ninety years in south-
east Iceland and the nearby glacier front
fluctuations, should allow the validity of
this relationship to be tested.

Aims

This study aims to test two main hypothe-

ses:

1. That glacier-front movements can be
viewed as a direct response to local cli-
matic change, in particular variations in
mean air temperature.
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Figure 2: Moraine
systems on the foreland at
Virkisjokull-Falljokull
(surveyed: T. Bradwell,
1996).
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2. That lichenometry can be used as a valid
relative dating technique in glacial geo-
morphology over a pre-determined time-
scale.

The Study Area

The study concerns the twin valley glaciers
of Virkisjokull and Falljokull and their re-
spective, shared proglacial foreland (fig.1).
The two ice-flows are around five kilome-
tres in length with a collective catchment
area of approximately 16.2 km2. They con-
verge to form a single snout 1000 metres in
width, confined to the east and west by
steep, basalt cliffs. Recession of the ice has
revealed an area of moraine-covered pro-
glacial foreland. The foreland has been
subjected to deposition from the melting
ice-margin and dissection from the high-
energy streams that issue. Discrete, arcuate
ridges and hummocky ablation moraine are
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preserved on the foreland reflecting the pat-
tern of ice front fluctuations. These features
can be relatively dated using lichenometry
and geomorphic relationships observed in
the field.

Methodology
At the time of study no maps greater than
1:50,000 scale had been published of the
glacier and its surrounding foreland. In or-
der to successfully interpret the recent
glacial history of Virkisjokull-Falljokull an
accurate large-scale map was created
(fig.2). Onto this map all morphological
and respective lichenometric data were ap-
plied whereby a complete picture of the re-
cent glacial fluctuations could be generat-
ed.

In order to date accurately the formation
of the glacio-genic landforms at Virkis-
jokull, a lichenometric assessment was em-
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moraine | maximum | age date validity of dating techniques. Observed
ridge lichen (years) | (AD) limits supported by lichen measurements
?;;I“;‘)e o can be used to calibrate relative growth
curves for a specific environmental regime.
1 65 116 1880 Assuming growth rates to be linear allows
g e 75 7978 ages of various s.ubstrates to be interpplat-
ed. Several studies have reported a linear
3 38 68 1928 relationship between lichen size and age, at
4 36 62 1934 least over the first two centuries of growth
5 T 5 T (An@erson and Sollid, 1971; Burrows and
Orwin, 1971; Gordon and Sharp, 1983;
6 24 42 1954 Kugelmann, 1991). This would correspond
7 17 30 1966 with the ‘Great Period’ of growth observed

Table 1: Lichenometric data collected from the
proglacial foreland at Virkisjokull-Falljékull.

Talva 1: Likenometriskt tilfar savnad ur ti proglasiala
strandarlendinum vid Virkisjokull-Falljokull.

ployed. Rhizocarpon geographicum agg.
species was chosen to calibrate the age of
the various substrates. The maximum di-
ameter of the twenty largest lichens on the
ice-proximal slope of each discrete
morainic feature was measured to an accu-
racy of +/- 0.5mm. These values were then
averaged, to eradicate possible sampling
errors, and applied to a linear growth curve.
Similar lichenometric studies carried out in
this area of Iceland (Gordon and Sharp,
1983; Thompson and Jones, 1986; Thomp-
son, 1988) have proved relatively success-
ful. This study aims to show the feasibility
of lichenometric dating in decoding a com-
plex glacial history over the last century.
Glaciers have been monitored in Iceland
since the first settlers arrived in the tenth
century. This record of glacier fluctuations
makes Iceland an ideal location to test the

by Beschel (1950) and supported by later
workers (Benedict, 1967; Calkin and Ellis,
1980; Caseldine, 1991). However, some ar-
gument surrounds precisely the validity of
this relationship, particularly in the first 15
years following colonization (Beschel,
1961; Mottershead and White, 1972;
Jochimsen, 1973). Any discrepancies be-
tween the calculated and subsequently ob-
served landform ages would give an indica-
tion of the shortcomings of this particular
method.

Virkisjokull-Falljokull has been ob-
served only sporadically since 1880, with
annual observations beginning in 1932. Pri-
or to this time, documentation is rather
scarce and therefore less reliable. However,
a good impression can be gathered from the
data compiled and published by Thorarins-
son (1943), Eythorsson (1963, 1966), Rist
(1970-1987) and Sigurdsson (1989, 1994).
Further lines of evidence can be drawn
from neighbouring valley glaciers whose
chronologies have been documented and in
some instances extended by various dating
techniques (Thompson, 1988).
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Figure 3: Lichen growth curve for Virkisjokull-Falljokull, assuming a linear growth rate.
Mynd 3: Farmynd av skonvgkstri fyri Virkisjokull-Falljokull; gingid verdur it frd linjurgttum vakstrartali.

Field evidence

Data collected from lichens has enabled the
date of various moraine ridges to be esti-
mated with reasonable accuracy. Assuming
a linear relationship between largest lichen
diameter and age, over the initial 120-year
growth period, it is possible to determine
the age of proglacial features formed dur-
ing this time. Lichen data from moraine
ridges at Virkisjokull of known age (1880,
1934, 1944, 1954 and 1966) can be used to
calibrate a linear growth curve (fig.3). Us-
ing this simple relationship it is possible to
extract the ages of the two undated mora-
ines through a process of interpolation.

Along with those moraine ridges dating
from 1880, 1934, 1944, 1954 and 1966, in-
terpolation from lichenometric data has re-
vealed the ages of two further moraine sys-
tems as 1928 and 1918. The oldest ridge
(1880) represents the maximum extension
of the glacier during the Little Ice Age cold
period (1200-1900 AD; Grove, 1988) and
possibly in historical time (Eythorsson,
1935). This terminal moraine is dated from
historical documentation in 1881 by Hel-
land who stated that the ice was fronted by
a 137-foot-high moraine (Grove, 1988: 49).
By 1904 the ice margin had retreated some
600 metres (Thorarinsson, 1943) although
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Figure 4: Reconstructed ice-front positions for Virkisjokull-Falljokull (1880-1996).

1880, 1918, 1928 - derived from lichenometric data

1904 - taken from published map (Danish General Staff survey, 1904)

1996 - established from field survey (August, 1996)

Mynd 4: Endurgerd av jgkulsmarki 4 Virkisjokull-Falljokull (1880-1996).
1880, 1918, 1928 - merkir aldur tt fra likenometriskum tilfari
1904 - tikid dr utgivnum kortum (Danish General Staff survey, 1904)

1996 - fingid vid uppmétingum 4 stadnum (august 1996)

doubt surrounds whether this represented
the active ice-front or merely a body of
stagnant ice formed by the rapid retreat
during the late nineteenth century. Licheno-
metry can give a fair impression of the time
taken for such a stagnant ice-mass to decay.
Thalli measurements from the floor of de-
pressions within the hummocky dead-ice
topography confirm that ice, probably
buried under a thick mantle of supraglacial
debris, was still downmelting until the mid

1950’s. Several sediment-rich meltwater
pools have persisted up until the present
day.

With knowledge of the glacier terminus
position since the time of maximum extent
(1880), the sequence of front position fluc-
tuations can be extended back beyond the
existing documented observations. The
time period from 1881 to 1932 has only
three data points relating to the snout posi-
tion at Virkisjokull (Thorarinsson, 1943).
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However, this record can now be complet-
ed with relative confidence given the
lichenometric evidence collected from the
foreland in 1996.

The following maps (fig.4) show the po-
sition of the ice margin at Virkisjokull-Fall-
jokull at eight time intervals during the last
[15 years. Evidence has been compiled
from aerial photographs in the case of
1945, 1960, and 1980, lichenometric data
in the case of 1880, 1918 and 1928, carto-
graphic data in 1904 and by direct field ob-
servation in the case of 1996. These time
slice reconstructions enable a complete pic-
ture of the recent chronology of the glacier
to be generated.

Results: A glacial chronology 1880-1996
The dating of the landforms on the pro-
glacial foreland at Virkisjokull-Falljokull
has allowed a detailed chronology of the
glacier’s movement over the last 115 years
to be compiled. The use of lichenometry as
a relative dating technique has enabled any
gaps in the glacier’s history to be restored
with relative confidence.

The 50-year period following the glaci-
er’s retreat from the limits of maximum re-
cent glaciation in 1880, appear to have been
one of complex ice-marginal fluctuations.
Evidence gathered by Thorarinsson (1943,
1956) suggests this period was punctuated
by three episodes of stillstand or advance.
The geomorphology at Virkisjokull-Fall-
jokull is complex and requires careful
study, but good evidence can be found on
the eastern half of the foreland for two such
advance events. The story on the western
section of the margin is more complicated

and throws some doubt on the lichenomet-
ric dating method adopted. A plausible ex-
planation for the source of misinterpreta-
tion may be due to the presence of a large
body of un-nourished or ‘dead ice’ which
was still connected to the active margin.
The absence of any discrete, recessional,
moraine ridges and the presence of a large
area of hummocky, ablation moraine on the
western half of the foreland suggest that the
snout dynamics were greatly influenced by
the dead-ice mass. The later 1928 re-ad-
vance is manifest in the imposing terminal
moraine complex with its oversteepened
proximal slope. It is probable that both ear-
ly twentieth-century re-advances returned
successively to occupy the same position
on the western foreland. This scenario
would explain the lichenometry anomaly
encountered when surveying ice-proximal
slopes in this region of hummocky topogra-
phy. Reactivation of the moraine flank but
not the crest would lead to unrepresenta-
tively young dates being returned for this
slope. A secondary break of slope was ob-
served on the proximal side of the terminal
moraine, which may represent the height of
re-activation by later episodes of advancing
ice. The impressive height of this moraine
ridge may also be due in part to the occu-
pation of this position by numerous ice
fluctuations.  Increased dumping of
supraglacial debris caused by successive
margin occupations may have given this
moraine complex a constructional and de-
positional element to its formation. The
lichenometric data confirms the multi-
phase construction of moraine complex 1.
However, the exact age of the feature is hid-



326

CLIMATE INDUCES TWENTIETH-CENTURY GLACIER FLUCTUATIONS

IN SOUTHEAST ICELAND

den by downwasting processes which al-
most certainly affected the surface debris.

Lichenometric data has determined the
age of the prominent moraine systems on
the foreland at Virkisjokull-Falljokull. Ar-
guably the most interesting of these ridges
is ascribed a date of 1928 yet occupies a
more advanced position than some appar-
ently older moraines. This evidence is not
contradictory but points towards the ice
margin re-advancing beyond the 1918 posi-
tion in 1928. The date of moraine formation
is fixed as 1928 although the re-advance
probably began around 1923-4 and ended
abruptly with the marked recession of 1929
and 1930. After the resurgence that culmi-
nated in 1928, the eastern margin retreated
nearly 250 metres in the next 18 years, with
a slight interruption in 1934-6. By 1945,
the date of the first aerial reconnaissance,
the ice margin was approximately halfway
through this period of prolonged recession.
A small still-stand during the previous two
years created a low-elevation ridge that is
just visible in the 1945 photograph. This
feature can be used to aid calibration of the
lichen growth curve.

Recession decreased to zero during the
early 1950’s and in 1952 the glacier ad-
vanced marginally for two whole seasons,
producing a small push moraine. Retreat
continued intermittently during the 1960’s
until in 1969 the ice margin seemed to di-
minish with remarkable rapidity, shifting
up-valley 190m in only four years (maxi-
mum rate = -70m/yr). In 1973 the ice mar-
gin was at its most retarded position since
at least 1830 AD and possibly since the
start of the Little Ice Age, over 800 years

ago (Thorarinsson, 1943). Any geomor-
phological trace of the ice margin’s forme:
position has since been obliterated by sub-
sequent re-advances.

The recession history of Virkisjokull-
Falljokull does bear remarkable resem-
blance to the local climatic record, repre-
sented by a 5 year-running temperature
mean. The fluctuations of the glacier mar-
gin although seemingly similar to the air
temperature record are not statistically sig-
nificant if unsupported. In order to prove a
causal link, further studies must be carried
out on glaciers in the area. If other nearby
valley glacier margins could be shown to
exhibit sufficiently similar trends to that of
Virkisjokull-Falljokull, the link between
ice and climate could be strengthened.

Measurements of the nearest valley glac-
ier to Virkisjokull, which terminates on a
broad, level outwash plain, have been simi-
larly chronicled since 1932 and extended
using lichenometry back to 1900 AD,
(Thompson, 1988). Although there are
small discrepancies between the two, the
retreat history of this glacier, Skaftafell-
sjokull, follows the general pattern dis-
played by Virkisjokull. Marked re-ad-
vances are seen to culminate in 1917, 1930,
1934, 1953 and 1982 at Skaftafellsjokull;
these can be compared with 1918, 1928,
1934, 1954 and 1983 for Virkisjokull-
Falljokull. Similarly, recession is strongest
during the 1940’s and early 1970’s at
Skaftafellsjokull, with the minimum front
position being recorded in 1973.

Discussion
It is possible to demonstrate the general,
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Figure 5a: Mean annual air temperature at Fagurholsmyri (5-year running mean). [ Data from Iceland

Meteorological Office]

Mynd 5a: Arligur lufttemperaturur { midal vid Fagurholsmyri (midal fyri 5 dr upp { slag). [Tilfar frd Iceland

Meteorological Office]

sometimes striking, relationship between
climatic trends and ice-margin fluctuations
(fig.5b). Evidence from research carried
out at Virkisjokull-Falljokull, southeast
Iceland has pointed towards a correlation
between glacier margin fluctuation and
mean annual air temperature trends. The
general relationship was first proposed by
Finsterwalder and Schunck (1887) who no-
ticed that melting at the glacier snout in-
creased as a result of rising air tempera-
tures. Although seemingly obvious this re-
lationship has never been fully supported

from field evidence alone. A validation of
this relationship would be invaluable for
the study of palaeo-glaciology and palaeo-
climatology.

On the basis of the evidence presented in
this study a good correlation can be made
between the local air temperature trend and
the retreat history of the glacier terminus at
Virkisjokull-Falljokull, southeastern Ice-
land. The record of glacier front fluctua-
tions has been compared with temperature
data from the nearby meteorological station
(fig.5b). An optimal fit was found by visu-
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al inspection of the two curves. The
strongest cross-correlation was observed
with an air temperature displacement of 7
to 9 years. This demonstrates that the glac-
ier snout is seen to fluctuate in response to
multi-annual variations in temperature, ex-
hibiting a lag-time of some 7, 8 or 9 years.
The timing of the glacier’s response to air
temperature variation appears generally
constant through the period of available
data (1908-1988) with both positive and
negative responses to temperature change

2000

being of a very similar order (7-9 years).
Use of the 5-year running mean for air
temperature records is a recognised method
in glacier mass balance studies. Huybrechts
et al. (1989) use this method along with ten
and fifteen year running means when mod-
elling an alpine glacier in France. They
state that the mass balances of alpine glaci-
ers are to a large extent controlled by mete-
orological conditions in summer, in partic-
ular summer temperature. Similarly, Nesje
et al. (1995) chose to use a 5-year running
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mean when attempting to correlate glacier-
front fluctuations with summer tempera-
tures and winter precipitation in western
Norway. A smoother curve, such as the one
presented in fig.5a, will act to filter out ex-
treme or anomalous values therefore allow-
ing a more representative temperature trend
to be depicted.

Many studies of mass balance in temper-
ate valley glaciers have pointed to the im-
portance of mean air temperature and pre-
cipitation in determining volume changes,
and in turn snout fluctuations (Liestgl,
1967; Hoinkes, 1968; Bjornsson, 1971;
Oerlemans, 1989). This study has concen-
trated on only one of these factors in an at-
tempt to establish the link between ice-
front fluctuations and mean air tempera-
ture. The meteorological data used in this
study is taken from Fagurholsmyri weather
station (lat., 63’50’ N ; long., 16’45” W) lo-
cated 15 kilometres south-east of the study
site.

If the relationship observed at Virk-
isjokull, and supported at Skaftafellsjokull,
can be deemed a valid one, interesting op-
portunities are presented for the study of
glaciology and palaeo-climatology. The
possibility of reconstructing former air
temperature trends from known short-term
ice-margin fluctuations becomes a realistic
one. Conversely, knowledge of a long-term
temperature regime may yield important
evidence as to the rates of ice front move-
ment over a similar time period. This study
has highlighted the general, and at times
distinct, correlation between glacial snout
fluctuations and annual air temperature
variability. An important notion to have

emerged from the research is the glacier’s
delayed response to changes in air temper-
ature conditions. Contrary to those views
expressed by Nye (1963a, 1963b) and Lli-
boutry (1971) regarding the response time
of valley glaciers, ice-front fluctuations
ranging from 1 to 200 metres per year are
seen to take effect in less than ten years.
The time-lag observed in this study (7-9
years) is slightly longer than those inferred
previously by Bickerton and Matthews
(1993) [5 years] and Nesje et al., (1995) [3-
4 years] for similar sized Norwegian valley
glaciers. Possible reasons for this small dis-
crepancy may be related to the specific
glacier dynamics at Virkisjokull-Falljokull
and, consequently, the sensitivity of the ter-
minus to climatic forcing. However, the ra-
pidity of the response observed at the ice-
front implies that these short-term snout
fluctuations are predominantly a function
of local climatic conditions, in particular
air temperature and precipitation, and not
due to more complex mass balance dynam-
ics travelling through the glacier.

Some difficulty arises when trying to ex-
plain the positive fluctuations or advance
events seen at the study site. These ad-
vances are unlikely to be the result of pure-
ly temperature change. One possible expla-
nation may stem from the fact that the glac-
ier is not in a steady state and has a natural
tendency to advance. A short-term rise in
air temperature would instigate recession
of the ice margin yet falling temperatures
would result in lower melting rates, effec-
tively leading to advance. This relationship
would not interfere with the overall balance
of the glacier yet would explain the appar-
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ent link between falling air temperatures
and glacial expansion. A further explana-
tion may be related to increased precipita-
tion levels during these times of falling
temperature, such as those that were expe-
rienced during the late nineteenth-century
(Eythorsson and Sigtryggsson, 1971). This
is unlikely over such short time periods (1-
10 years) although cannot be ruled out for
some of the longer changes. It can be seen
from this preliminary research that further
work is needed on this topic.

Unfortunately, precipitation records
from the weather station at Fagurholsmyri
are deemed to be unreliable and could
therefore not be used to complement this
work. This is regrettable as variations in
precipitation may partly explain periods of
ice-front advance not seen to correlate di-
rectly with temperature variations, for ex-
ample between 1980 and 1988. However,
this does not detract from the overall rela-
tionship observed between ice-marginal
movement and mean air temperature trends
at Virkisjokull-Falljokull. Further work is
currently examining the exact role of mean
summer temperatures and the length of the
ablation season in forcing ice-margin fluc-
tuations.

Conclusion

The twin valley glacier of Virkisjokull-
Falljokull retreated from its Nineteenth-
Century maximum between 1885 and 1910
AD, with the rate of ice-front retreat being
most rapid during the first five years of the
twentieth century. After a brief positive
fluctuation in the late 1920’s, recession
continued from the mid 1930’s up until

1973. As the climate became cooler after
1960, the retreat of the glacier margin
slowed down and subsequently a period of
advance occurred in the 1970’s and 1980s.
This observation is in agreement with those
findings of Bjornsson (1979) and Sigurds-
son (1989) who have evidence from the
majority of glaciers in Iceland. Since about
1985 the climate in Iceland, and on Earth as
a whole, has become warmer. As a direct
consequence of this most recent tempera-
ture rise, Virkisjokull-Falljokull gradually
began retreating again around 1993. Inter-
estingly, allowing for the inferred lag-time
of between 7 and 9 years, Virkisjokull-
Falljokull may continue to retreat indefi-
nitely in response to the warmer conditions
currently being experienced. A qualitative
prediction of this nature, if supported,
could be of great scientific and socio-eco-
nomic value.

In general, it can be concluded that fron-
tal fluctuations of Virkisjokull-Falljokull
have been in sympathy with climatic trends
over the last century. The ice-margin has
shown a relatively coherent, lagged re-
sponse to air temperature variations on a
multi-annual scale over the last one hun-
dred years. A good correlation is seen be-
tween phases of glacial retreat and periods
of elevated local air temperature, particu-
larly between 1920 and 1980. The time lag
between the onset of one such warming
phase and the subsequent glacial recession
is seen to be in the region of 7 to 9 years. A
similar correlation is observed between
phases of glacial advance and periods of
falling or depressed temperature. Although
the response time is of a similar magnitude
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(7-9 years), the scale of transgressive ice-
front movement is of a lower order than that
of regression. These observations can be
supported by evidence from a nearby valley
glacier and are in general agreement with
similar twentieth century studies (Rogstad,
1951; Nesje, 1989; Nesje et al., 1995),
making these findings of statistical signifi-
cance.
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