
G LA C I E R O BSE R VA T I ONS I N N OR TH - WEST SPITSBE R GEN 

of the Antarctic ice sheet results in the invasion by ice of a region to wh ich glacierization is not 
characteristic. This in vasion of ice is accompanied by a sharp change in the water-substance and 
heat balance of the earth's surface an d a considerable change in climatic condit ions. 
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A nSTRACT. Resu lts o f ob servat ions on seve ral g lac iers in th e K o n gs fjord area are d escri bed , and comments are 
m ade concerning accum ulation and ablati o n , g lac ier flow an d the va riation of g lac ie r fro nts. The find ings are con1-
p a red with those of p rev ious workers in th is d is tr ict and, in particu lar, with those of H. W . Ahl man n . A his to r y o f 
the ftu ctuation of several ice fronts during the present century has been compi led fro m va rious sources , and san1C 
o bserva tions dati ng bac k to 1837 arc n1cnti oned. 

ZUSAM!\.tE!S"FASSUKC . D ie. Resu ltatc von Beobachtun~en an 1l1chn:rcn G lctsche rn in cle r Nahe yon t(ongs fj o rden 
w erden beschrieben, mit Bemerkungen ober Zuwachs unt! Ab t rag, Glctsche rbewegu ng und die Andcru ng d er 
G le tscherende n. Die Ergebn isse werde n mit fr oheren aus derse lbcn Gcgend vcrgl ic h en , vor all em m it d c n c n von 
H . W . Ahlmann. E ine Gesc hichte der Sch wa nku ngen mehre rer G lc tsc hc renden wiih re nd d i9ses Jah rh undcrts w ird 
a us verschiedenen Quellen z usammengeste llt, d ie zum T eil b is 1837 zuruckgehen. 

I NTROD UCTION 

During the sum mer of 1955 an exped it ion from ~ottingham Unive rsity visited the K ongsfj ord 
area of V cstspitsbergen to examine the geo logy and glaciology of the region. Owing to a last minute 
disruption of transport arrangements t hc period spent in the ficld was much shorter than had been 
planned, and a comprehcnsive glaciologica l stu dy became impossible . 

The area is shown in Fig. I (p. 63). Names used in inve rted commas are intended to fa cilitate 
reference. Two journeys to the accumulation areas of t he K ongsbre system were madc and the 
snouts of glaciers terminat ing in Kongsfjorden we re mapped. During a boat journey to K rossfj orden 
the m argin of Fjortende Ju libreen was also surveyed. F low measurements were made on two sec­
tions of Kongsbrccn an d on Blomstran db reen. 

W eather conditions generally were very poor. 

A CCUMULATION Al\D AB LATION 

In 1934, during a deta iled study of Fjortende Juli breen G lacier, I-I. \V. Ahlmann I plotted a 
num ber of firn profiles on Isachscnfonn a. A pit was dug in t he same arca an d at the same altitude 
in August 1955, and t he profil e shown in F ig. 2 (p. 65) \\'as dra\\·n. Thc systcm of dates adopted 
is bclieyed to be correct, but some men tion of the uppermost ice band m u st be madc . Although 
this might be expected to ma rk the 1954 surface, its occurrence ,yithout change of thickness in a 
sc ries of small pits dug at alti tudcs from 850 m. dO\m to a little abo,'c 600 m . leads to the bel ief 
th at it is a fa lse band. It may ha"e becn fo rmed during a warm spell in Dccemher ' 954. Specific 
gravity measurements wcre made at thc points ind icated by circles in F ig. 2, and the values we re 
then adjusted fo r ice content ill the manner mentioned by Ahlmann. I n the 100yer, hea,-ily- iced 
layers t he \"alues ,vere takcn to the lowest reasonahle figu re . The proftl e was plotted on IS August 
and a gene rous allowanet.: for ablat ion after that datc was made (200 mm. of ,Yater, or about 
14 days ' steady ablation). Ahlmann took the snow surface on 15 August 1934 as the upper limit of 
the 1933- 3+ layer. 
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The average annual surplus for the period 1945- 55 was 277 mm. of water. Leaving out the 
exceptional 1954-55 layer, the average over the 9-year period 1945-54 was 262 mm. of water. The 
average annual surplus between 1924 and 1934 was 200 mm. of water. This value was calculated 
from three profiles covering 10 years and four shorter profiles. The 1955 profile is best compared 
with those from the deep pits of 1934. From Table I it will be seen that Station VIII yielded the 
highest annual average for anyone pit, the amount being 235 mm. of water. The depth of a Io-year 
accumulation appears to have increased, but the equivalent overall specific gravity is the same. 

TABLE I 

Annual Layers ., 
Pit ~ ~ ... 

-.0 I"- 00 a- 0 ~ N M ... V) ~ 
., ., 

.:t: ... ... '" V) U) ~ ~ ~ V) '>:! 
V) ;:0- ~ 00- 0; 0- ~ N M '+ 
'" ... '" '" '" U) V) V) V) V) 

a- a- a- a- ;;- ;;- ;;- a- a- a-
M ~ ~ ... ... ~ ~ 

Thickness, cm. 57 38 27 25 37 52 28 65 63 79- 471 

1955 Spec. gray. 0 ·62 0 ·60 0 '64 0 '64 0 ,62 0,61 0,62 0 ,61 0'54 0 '5 1 (0'59) 

Equiv. water, cm, 35'4 22'1 17'3 16'0 22'9 31'4 17'4 39 '7 34'0 40 '3 276 ' 5 27'7 

U) -cl I"- 00 a- 0 N M .... 
N ~ N N ~ M M ~ M ~ '+ V) ;:0- f:;: 00 0; 0- N M 
N N N N N N M M M M 
a- a- ;;- a- a- a- a- a- a- a-
M M ... ~ ~ ... M ~ ... 

Thickness, cm, 4 6 20 22 43 38 30 40 56 50 53 398 
1934 

Spec, gray, 0 '64 0'65 0 ,62 0,62 0 '55 0'63 0 '5 8 0 '54 0'56 0 '56 (0' 59) 
Station I ---

Equiv, water, cm, 29'S 13 '0 13 '6 26 '7 20'9 18 '9 23'2 3°'3 28'0 29 '7 233'8 23'4 

Thickn ess, cm. 44 16 27 38 38 30 35 62 50 54 394 
1934 

Spec, gray, 0,66 0 '59 0,62 0'56 0'52 0'69 0'5 8 0 '56 0 '56 0 '54 (0'58) 
Station V 

Equiv, water, cm , 29'1 9'4 16,8 21 ' 3 19'8 20'7 20'3 34'8 28 '0 29 '2 229 '4 22'9 

Thickness , cm, 40 20 26 40 40 35 30 60 50 55 396 
1934 

Spec, gray, 0,61 0 ,61 0 '64 0 ,60 0' 52 0,65 0 '5 8 0 ,61 0 '5 8 0'5 6 (0'59) 
Station VIII 

Equiv, water, cm, 24'4 12'2 16,6 24'0 20'8 22 '8 17 '4 36'6 29'0 30 '8 234'6 23'S 

- Reduced value. 

No ablation measurements were made, but during the early part of August it was estimated 
that the recrystallized firn on the surface of Kongsbreen at 350 m. was being melted at a rate of 
about 5 cm, per day, 

On I August a pit was dug down to the ice at the "Dorking North" camp (altitude approxi­
mately 650 m ,) and a cover of 86 cm. of firn was measured, On 4 August, after a spell of bad 
weather, two more pits were dug and the mean cover was then found to be 94 cm. The first pit was 
cleaned out again on 16 August and a cover of 93 cm, still remained. During the first half of 
August, therefore, a rough balance obtained at this altitude, and accumulation probably exceeded 
ablation above 650 m. 
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Frequent deposition of hoar was experienced at altitudes above 500 m. Skins of ice often 
formed on the tents and, if snow was not falling, the snow surface would be given a brittle crust. 
Ski standing upright could collect a layer of ice 2 cm. thick overnight. It was noticed that new 
snow was sometimes stabilized by the deposition of hoar. This is of interest, as it has been men­
tioned previously by several writers that large quantities of sn"ow are transported by wind action 
from high areas down the glaciers and into the fjords during the winter. 
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Fig. I. Map of the area 
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Another transfer of material from high to low areas in the form of melt water was noticed. 
Most of the melt water seemed to follow surface drainage routes, and in the area immediately west 
of Tre Kroner a number of fairly large lakes had formed. It was also discovered that some con­
cealed lakes existed in snow-filled depressions. It is likely that much of this water would be trans­
formed into glacier ice in the autumn. Some time between 10 and 18 August two lakes were com­
pl~tely drained, and the bed of one of them was examined. Several new crevasses were seen and the 
ice was covered by a layer of detritus, much of which was believed to have come from nearby screes. 
A short but marked intensification of a discoloured current issuing from the south snout of Kongs­
breen was tentatively assumed to have been caused by one of these sudden drainages. 
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FIRN LIMIT 

On 23 July the snow line was at about 320 m. on Kongsbreen. By 30 July it had risen to 350 m. 
and on 10 August had reached 380 m. The last observation on 22 August gave the altitude as about 
410 m. and it was believed that thc firn line for 1955 would not have been higher than 450 m . above 
sea level. 

A . H oeP determined the altitude of the firn line on Lilliehookbreen as 400 m. during the 
period 1907- 12. H . Ritter's observations in 1931 and 1932 3 gave the elevation of the firn line in 
the Kongsfjord area as 350- 400 m. In 1934 Ahlmann found that the firn line on Fjortende J ulibreen 
was at a height of 650 m.l . From an exam ination of the aerial photographs taken by B. Luncke in 
1936 it would seem that the tirn limi t on Kongsbreen \\'as nut kJ\\'er than 550 m. in that year. 

Pit digging did not yield much information owing to the difficulty of differentiating between 
re frozen water and wet tirn and the g lacier ice proper. 

GLACIER FLOW 

Flow measurements were made on Blomstrandbreen and two sections of Kongsbreen at the 
places shown in Fig. J. The mo\'ements are shovm diagrammatically in Figs. 3 (p. 65) and 4 
(p. 66). The measurements on Blomstrandbreen were made 3 km. (Fig. 7, p. 53) from the snout 
at an altitude of 300 m. and showed a maximum speed of 21 cm. per day (Fig. 3). This glacier is 
similar in character to its immediate neighbour, Fjortende J ulibreen, which was found by Ahlmann 
to have a maximum speed of 12 cm. per day 6 km. from the snout and at an altitude of 300 m.l . 

It will be seen that the ice to the north of the "Chez Nous" nunatak has quite a high rate of 
flow, the maximum speed being 61 cm. per day. The section between "Chez Nous" and "South 
Island" showed a m aximum rate of movement of 22 cm. per day (Fig. 4)' This ice stream makes 
an almost negligible contribution to the ice front. 

MARGIN VARIATIONS 

In F ig. 5 (p . 65), the 1955 position of the ice front of Fjortende Julibreen is compared with 
earlier positions as presented by Ahlmann 1. There has been a considerab le advance of up to 700 m. 
from the 1934 position, although the ice cliffs are still about 300 m. back from their 1906 line. It is 
interesting to note the change in shape of the ice front between 1934 and 1955. 

The main front of B10mstrandbreen had retreated up to 480 m. from the 1928 position. 
According to Hoel 4 the front of this glacier was in approximately the same position in 1861 and 
1892, but between 1892 and 1907 it receded 700- 800 m . Between 1907 and 1911 there was an 
advance, and from 19II to 1928 there was no appreciable movement. In the period 1928- 1932 
there was a recession of 250 m. Two islets, one of 'which was causing a bulge in the 1928 ice front , 
have now been revealed, although the smaller one bears a large block of glacier ice. The distance 
from this stranded ice to the snout is nearl y 100 m. The 1936 aerial photographs show the larger 
islet clear of the glacier and carry ing a block of ice, while the smaller is partly visibl e where the 
ice front projects. The small east snout of this glacier has retreated about 180 m. since 1906. 

Some variations in the margins of the Kongsb re system are indicated in Fig. 6 (p. 65). Previous 
changes in the north snout have been reco rded: in 1837 it was conside red to have receded 300 m. 
from an earlier position, and in 1861 it was of the same exten t as in 1907. Between 1861 and 1869 
it advanced and subsequently receded, but its front in 1897 was about 100 m. further forward than 
in 1907. There was a retreat between 1907 and 1924, but from 1924 to 1932 there was no appre­
ciable mo\'ement . The 1<)5 5 pnsition is :.tbout 950 m. behind that of 1906. A comparison of photo­
graphs leads to the belid tha t the re is little difference between the 1936 and 1955 positions. 
Conwaybreen is thought to be the domin ating factor in changes of this iee front. A well-defined 
trim line on the south side of the Stemmcknausane ridge was found to be 40 m. abo\'e the present 
glacier surface at a point 2 km. from the ice front. 
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Fig. 2. Firtt profile drawn on 1 j August 1055, at an altitude 
of 850 m. on Isachsenfonna fjg $ (above)_ Movement of stakes on Blomstrandbreen 

between 24 July and _*rj August 
Fig. 5 (centre). Snout of the Fjortende Julibree" in July 1069, 

July 1928, August H)34 and August 1055 
Fig. 6 (below). Margin variations in the Kongsbrt- system 
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The south snout is now up to 1000 m. behind its 1906 line. A. KoIler recorded a recession of 
250 m. between 1928 and 1932, which would place the 1932 front close to the 1955 position. 
Moraine material on one of Lovenoyane (Fig. 6) probably marks the maximum extension of the 
glacier in recent times. 
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Fig. 4. Movement o/stakes on part of Kongsbreen 

CONCLUSIONS 

I. The annual accumulation surplus in this region appears to have increased in recent years. 
2. The firn line in the Kongsfjord area may vary in height a good deal from year to year. 
3. The glaciers are in a strongly active state. 
4. There has been an overall drop in the rate of recession of these glaciers since 1936 or there­

abouts. In contrast, Finsterwalderbreen, which lies about 160 km. to the south, had a fairly constant 
total volume of ice between 1920 and 1936 but decreased in volume from 1936 to 19505. 

5. Variations of glacier margins not representative of climatic fluctuation may occur. F. E. 
M atthes' statement on periodic flows provides an explanation of this 6. 

MS. received 6 September 1956 
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