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THE GRINNELL AND TERRA NIVEA ICE CAPS,
BAFFIN ISLAND

By J. H. MERCER

(Department of Geography, Australian National University)

ABSTRACT.The Grinnell and Terra Nivea Ice Caps are the southernmost in eastern North America. The
Grinnell Ice Cap reaches an altitude of 870 m. (2854 ft.). The general tendency is for slight retreat, but one large
glacier is advancing. The equilibrium line is considerably lower than on the Penny Ice Cap to the north. Both tirn
and superimposed ice are important in the economy.

ZUSAMMENFASSUNG.Die Grinnell und Terra Nivea Eiskappen sind die siidlichsten im iistlichen Nordamerika.
Die Grinnell Ice Cap erreicht 870 m Hiihe. 1m Allgemeinen ist die Tendenz ein leichter Riickgang, jedoch ist ein
grosser Gletscher im Vorstoss begriffen. Die Gleichgewichtslinie Jiegt betrachtlich riefer als bei der Penny Ice Cap
weiter niirdlich. Sowohl der Firn als das daraufgelagerte Eis sind wirtschaftlich wichtig.

INTRODUCTION

The southernmost peninsula of Baffin Island is not named on the current maps, but the
Eskimo name is Kingaite* 1. It is a tilted pene-plane, the Hudson Strait coast being drowned,
while an abrupt escarpment fronts Frobisher Bay.

On the plateau above tiJis escarpment and towards the south-eastern end of the peninsula,
there are two small ice caps, the Gl'innell and the Terra Nivea (Figs. 1 and 2, p. 652). These are
the southernmost of a series on the mountainous eastern sides of Ellesmere, Devon and Baffin
Islands. The ice cover of the peninsula also includes several relic ice masses on the inland plateau,
and a number of corrie glaciers. With the exception of the diminutive corrie glaciers of the Torngat
Mountains in northern Labrador, this is the most southerly occurrence of glacier ice in eastern
North America.

During the course of a physiographic study of the Kingaite Peninsula carried out in the
summers of 1952 and 1953, some time was spent investigating this ice cover. In 1952 the party
consisted of the author and W. Blake, both from the Arctic Institute of North America; in 1953
the author worked alone.

THE GRINNELL IcE CAP

The Grinnell Ice Cap covers a portion of the plateau immediately behind the coast. Along the
coast the summits rise somewhat higher than the ice cap, and between these peaks outlet glaciers
flow in steep, precipitous-walled valleys. The ice is thin and its surface reflects the underlying
topography; in Wright's and Priestley's terminology it is Highland Ice2• (Fig. 3, p. 652.) There
are four subdued summit domes, the highest of which reaches an altitude of 870 m. (2854 ft.).

From the seaward side of the ice cap, eight outlet glaciers descend. Four of these reach the
sea; one (the Boas Glacier) flows northwards, the rest north-eastwards. None of them appears to
be very active; only occasionally are small bergs calved. Comparison of a photograph of the Boas
Glacier taken in 1897 by Russell Porter3 with one taken from the same place in 1952 shows an
appreciable but not very great decrease in volume. In 1897 the glacier was approximately up to
the top of what is now the lichen-free zone. Above this, there are traces of a much older moraine.
This moraine is the only ancient one that was found on the peninsula, with the exception of a
doubtful one in front of a corrie glacier. The seven glaciers flowing towards the north-east are all
in retreat from a single set of very recent moraines, some, and possibly all, of which are ice-
cored.

Along the southern margin, broad, lobate glaciers flow down into wide, shallow valleys. The
largest of these, which is also the greatest in area of any of the outlet glaciers, was visited in 1952.
It was found to be advancing over country that had been ice-free for a considerable length of time.
The moraine-free cliffed terminus was advancing over lichen-covered rocks and mature heather

• Admiralty Chart 235 gives the name of Meta Incognita for this peninsula, but it is unnamed on all the Canadian
official topographical maps.-Ed.
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communities. (Cassiope tetragona.) (Fig. 4, p. 652.) The advance appeared to be taking place by
a mass of blue ice free from thrust-planes, pushing over white ice full of thrust-planes. The
terminus ofthis glacier was at 320 m. (1050 ft.).

The western edge of the ice cap is approximately linear, and lies between 520 and 580 m.
(1706 and 1903 ft.). There are no glacier tongues; the ice margin seems to be passive. No morainic
material was visible along this flank of the ice cap, but the actual margin was hidden by snow
drifts. The country to the west had a discontinuous covering of frost-riven material, but no true
morame.

THE TERRA NIVEA IcE CAP

The Terra Nivea Ice Cap has about the same breadth as the Grinnell, but is half as long again,
being 27 km. (17 miles) in length. The summit was not reached, but it appears to have about the
same altitude. In character it is similar; it also seems to be very thin. None of the outlet glaciers
now reaches the sea, although two of them did so in the recent past; and one only just fails to
to-day. The most southerly glacier shows no evidence of recent retreat, but the rest have receded
considerably from a single set of recent moraines.

THE RELIC Ice

The western margin of the Grinnell Ice Cap is at about 550 m. (1804 ft.). Inland, the land rises
again in a series of low ridges to an estimated height of 700 m. (2296 ft.), and in the hollows ar~
several small masses of dead glacier ice. One of these is actually in contact with the ice cap. It
slopes in the opposite direction, and in 1952 its surface of bare glacier ice contrasted strongly in
appearance with the superimposed ice on the ice cap.

THE CORRIE GLACIERS

There are several corrie glaciers along the coast between Cape Lawrence and Hall Bay. All
those examined had receded moderately from a recent maximum extension, the moraines mark-
ing this extension being ice-cored.

THE ECONOMY OF THE GRINNELL IcE CAP

In 1952 the ice cap was reached on 23 July when it was entirely snow covered except for the
outlet glaciers below about 550 m. (1804 ft.). At 628 m. (2060 ft.), near a small nunatak where a
rain gauge was placed, there was 38 em. (IS in.) of snow resting on ice at this date. Dowels were
planted to see whether there was any further formation of superilllPosed ice; but when the
nunatak was next visited on 30 July, the snow had melted completely. By 20 August when the
ice cap was last visited, areas up to 820 m. (2690 ft.) were bare. The firn boundary did not by any
means follow a contour, but the three highest domes were still firn-covered. The summit of the
northern dome, however, was bare.

At the same date on the western, inland, side of the ice cap, the developed firn line was at
about 670 m. (2198 ft.) the surface from that level to the edge at 550 m. (1804 ft.) being covered
with superimposed ice (Fig. 5, p. 652). The relic ice masses to the westward, all situated at altitudes
above 550 m. had surfaces of bare glacier ice which contrasted strongly in appearance with the
superimposed ice on the ice cap. The reason for this absence of superimposed ice is not clear,
since the relic ice masses face towards the north-east and thus receive less insolation than does the
adjacent ice cap. Possibly the superimposed ice on the ice cap is formed in part from melt water
flowing down from higher levels, a source denied the relic ice masses.

Except for a few patches of snow or firn the surfaces of the relic ice masses were bare glacier
ice on I August 1952; on 10 August 1953, however, they were still entirely snow covered. Although
1952 was a year of unusually heavy ablation, the absence of an accumulation area in that year
indicates that these ice masses are bodies of dead ice.

All the ice that appeared at the surface above 550 m. (1804 ft.) on the ice cap seemed to be not
ordinary glacier ice but superimposed ice.
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Since it was not possible to make observations on its formation and subsequent ablation, there
is bound to be some uncertainty on this point. However, on ascending any of the glacier tongues,
there was a boundary between bare glacier ice below and a band of undoubted superimposed ice
above; this was very marked and was to be seen on the corrie glaciers also (Fig. 6, p. 652). This
band of superimposed ice was narrow, and a short distance above was the developed firn line, and
above this, the 1951 and 1952 temporary fun lines. Still higher, however, where the steep slopes
of the outlet glaciers gave way to the much gentler slopes of the ice cap, there was once more ice
at the surface. This ice was thus separated from the superimposed ice on the outlet glaciers by a
belt of firn, but in colour and texture it resembled this superimposed ice and not the bare glacier
surface lower down.

On the corrie glaciers two temporary firn lines, the developed firn line, and the equilibrium
line (at the lower margin of the superimposed ice) were visible (Fig. 6). On the ice cap the two
temporary firn lines were not distinguishable.

If the years 195 I and 1952 were normal years climatically it is evident that the Grinnell Ice
Cap would have little or no permanent firn but would be nourished entirely by superimposed ice
like the Barnes Ice Cap4. On I August 1952, however, a pit was dug in the firn on the summit
to depth of 1·8 m. (6 ft.) before increasingly intractable ice bands prevented further excavation.
This considerable depth of firn and the comparative stability of the developed firn line suggest
that the latter is due to more'enduring causes than a few years' unusually heavy snowfall. Further-
more, parts of the ice cap had a surface of superimposed ice for at least a month in 1952. It seems
almost certain that more than the previous spring's accretion of ice was removed in that period,
so that in 1952 the ice cap must have had a strongly negative budget. On the average, the super-
imposed ice areas must be subject to ablation for a much shorter period, and in individual years,
e.g. 1953 they may remain snow-covered throughout the summer. That this is abnormal, however,
is indicated by the fact that they are areas of net accumulation of superimposed ice and not
of firn. On the evidence of the 1952 position of the developed firn line, the accumulation area
of the Grinnell Ice Cap is divided approximately equally into a firn area and a superimposed ice
area.

Snow conditions in 1953 were very different from those of the previous year. On 10 August
the entire ice cap was snow-covered except for the lower parts of the outlet glaciers; on the western
side there was no bare ice visible. On 13 and 14 August there was a heavy fall of snow at levels
above 300 m. (984 ft.). On the corrie glaciers in contrast to the four boundaries that were visible in
1952 there was only one dividing bare glacier ice from the winter's snow.

A study of the recorded annual snowfalls and summer temperatures in southern Baffin Island
suggests that this great difference between individual years may be normal. It seems that summer
temperature may have more effect on the economy than variations in the snowfall. At Frobisher in
1952 the average daily maximum temperature for May, June and July was 8° C. (46'5° F.) and
the snowfall for the preceding winter was 376 cm. (148 in.). In 1953 the corresponding figures
were 5f C. (42'3° F.) and 244 em. (96 in.). If the climate on the Grinnell Ice Cap followed a
parallel course, the coolness of summer 1953 must have more than compensated for the compara-
tive dearth of snow during the preceding winter. However, it must be remembered that when
superimposed ice plays a large part in the economy of an ice cap, the seasonal distribution of snow-
fall is important. A sparse snow cover will result in a greater penetration of winter cold into the
upper ice layers than would a thick snow cover, other factors being equal. This will allow a greater
thickness of superimposed ice to form in the following spring; in other words, the net accumula-
tion year by year will vary less than the snowfall.

It is not known what the ice temperature at depth is on the Grinnell Ice Cap, since no borings
were made, but the large amount of superimposed ice formed suggests that the winter cold wave
penetrates deeply.

The present-day existence of the two ice caps with accumulation areas between 600 and 900 m,
(1968 and 2953 ft.) seems anomalous. 400 km. (250 miles) to the south the Torngats which rise
42•

https://doi.org/10.3189/002214356793701910 Published online by Cambridge University Press

https://doi.org/10.3189/002214356793701910


656 JOURNAL OF GLACIOLOGY

to 1500 m. (4920 ft.) support only diminutive corrie glaciers, and 400 kIn. to the north the firn
line on the Penny Ice Cap appears to lie at 1500 m.s.

Presumably the Kingaite peninsula ice caps are favoured by cloudiness and low temperatures
in summer, or by a high annual snowfall, or by a combination of these factors. Resolution Island
off the tip of the peninsula has a July mean of 2.80 C. (370 F.), as low as anywhere in Canada, and
5° C. lower than at Frobisher airfield. Summer cloudiness is also very high, but since fog comes
under the category of cloud, this may not apply at the greater elevations of the ice caps. Precipi-
tation on the ice caps is probably considerable, 10'3 cm (4'1 in.) of rain having been measured in
one month (23 July to 22 August) at a height of just over 610 m. (2000 ft.) on the Grinnell Ice Cap.
This is nearly double the amount recorded at Frobisher at the same time, and higher than the
record for anyone month there or at Resolution Island.

On account of their area distribution the ice caps must be extremely sensitive to changes in
the ablation season, and the absence of recessional moraines before the outlet glaciers indicates a
fairly uninterrupted and slow shrinkage.
MS. received 28 March 1955
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COURSE FOR HIGH ALPINE RESEARCH
Obergurgl-z.8th August to 7th September 1955

FIFTY-FIVEscientists and glaciologists from Germany, Austria and other countries met this year
at the Bundessportheim (Alpine Forschungstelle) Obergurgl. Previous Courses had been held at the
Berliner Hutte, Zillertal in 1951 and at the Gepatschhaus in the Kaunser Tal in 1953. The Course
consisted of glaciological, geodetic, meteorological and geographical research. Instruction classes
were also held at the four glaciers of the upper Gurgl valley. Scientific discussions and lectures took
place in the very modern lecture rooms of the Bundessportheim.

The right admixture of good and bad weather facilitated both parts of the programme. The
investigations reached as far afield as the highest fim basins, where measurements of the accumula-
tion, including snow density, were made (4 m. of tim of this year at 3 10el m.). Further work consisted
of the study of ablation in the lower parts of the glaciers, precision measurements of ice velocity on
the surface and 20 m. below in glacier mills; ice soundings for determining the glacier depths were
also made. The retreat of the glaciers continues below the snow line and is very pronounced at the
ends of the glacier tongues. Stereo-photogrammetric surveys were made to fix the actual surface levels
of the glaciers.

Discussions and lectures also dealt with the various problems of the glaciers in the neighbour-
hood. Their moraines were investigated and gravel-research was carried out similar to those made on
the glaciers of Central Asia, the Himalayas, Karakoram, Peruvian Andes and the Cascade Range in
the U.S.A. by recent expeditions.

A report by Dr. Zingg, Davos, about snow and avalanche research in Switzerland was of great
interest, as also was one by Professor Bauer, Strasbourg, dealing with the very valuable work per-
formed by the E.P.F. in Greenland. The plan for an international expedition to Greenland in 1957
was discussed.

Three British members of our party had proposed to take part in the Course but were unavoidably
prevented at the last moment.

The Course was led by the undersigned and supported by the Deutscher Alpenverein and the
Bayrisches Kulturministerium.
Munich, R. FINSTERWALDER

7 October 1955
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