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SUMMARY

Large areas of grounded sea ice have been reported by early arctic explorers and
more recently by the U.S. Coast Guard. The ESSA, ERTS, NOAA and DMSP satel
lites now provide multispectral imagery with sufficiently high resolution to allow
detailed sequential observations to be made of the movement and spatial extent of
arctic sea ice. In this report we discuss the location, formation and decay of several
large (greater than 30 km2) islands of grounded sea ice in the southern Chukchi Sea.

One large formation located approximately 160 km northwest of Pt. Barrow,
Alaska, is shown to have existed since 1966, and it may have originated as early as
1960 when a large fragment of the ice island T-3 became grounded at about the same
location. A ground level examination of this large sea ice feature showed that it was
grounded in 20-25 m of water and wascomposed substantially of multiyear floes, belts
of shear ridges and fields of brecciated ice averaging 5-6 m in height, but with some
ridge peaks reaching as high as 15 m above sea level.

At another location, off the northwest coast of Wrangel Island, a large grounded ice
feature re-forms each winter. Most islands of grounded sea ice do not survive the sum
mer and at some locations islands do not form each year. An example of the latter is

the ice that periodically becomes grounded on Herald Shoal.

The potential use of sea ice islands as research platforms should not be overlooked,
especially the large feature off Pt. Barrow, which is located within easy reach of exist
ing research and logistical facilities at the Naval Arctic Research Laboratory.

Use of the term islands ofgrounded sea ice seems appropriate since the formations
described herein are composed generally of grounded sea ice, though they may, on occa
sion, contain fragments of shelf ice. The term groundedice island was purposely avoided
so as not to confuse the features we have described with fragments of grounded shelf ice.



ISLANDS OF GROUNDED SEA ICE

A. Kovacs, A.J. Gow and W.F. Dehn

INTRODUCTION

From the earliest voyages to polar seas in small
sailing vessels to more recent trips in aircraft,
travelers have reported discovering new islands
which all subsequent travelers have failed to relo
cate. Mysterious disappearing northern islands of
the past include the famous Gunnbjorn Skerries
found by a Norwegian in 887 while sailing be
tween Iceland and Greenland (Zukriegel 1935,
Nansen 191 I). While never seen again,
Gunnbjom's discovery remained on the maps and
in the minds of men for centuries. Perhaps the most
famous island discovered was sighted off the
southern coast of east Greenland by Frobisher in
1578 (Best 1578) and referred to as the Isle of Buss,
the Land of Buss and, finally, when it could not be
relocated, the Sunken Land of Buss. This land too
remained on the maps for centuries and as late as
1818 Edward Parry is known to have made a spe
cial search for it (Parry 1821).

Other discoveries have included the lands and

islands known as Arctic Land, hypothesized by
Harris (1904) to be west of Prince Patrick Island;
Keenan Land, searched lor by Mikkelson (1909) in

the Beaufort Sea; Hall's Presidents Land, reported
in 1876 to be in the Lincoln Sea; Bradley Land,
sighted by Cook (1911) at 85°N, north of Axel
Heiberg Island; Sannikov Land; Crocker Land,
sighted by Peary (1907) northwest of Ellesmere Is
land; the sandy island located in the Beaufort Sea
at 76°N, 150°W by Gracianski in 1937 while he
was searching for the lost crew of a Russian polar
flight (Brower 1960); and Takpuk's Island, found in
the early 1930's at about 71°N, 145°W in the
Beaufort Sea. This last island was reported by Tak-
puk to have small ponds, grass and moss on it and
a scattering of boulders up to the size of a man's
head (Stefansson 1934).

Several of these "islands" are now believed to
have been large tabular icebergs, the so-called ice
islands, which have been seen in considerable
numbers in the Arctic Ocean during the last 30
years (Kovacs and Mellor 1971, 1974). These are
undoubtedly what Gracianski and Takpuk saw and
reported as islands. New "islands" have now been
found and are discussed in this paper.



Figure 1. NOAA-1 satellite image of 13 May 1971, orbit 1922, showing polynya
associated with the grounded sea ice feature (1) and polynyas associated with
grounded ice on Herald Shoal (2) and on a shoal west of Wrangel Island (3).

Figure 2. Oblique viewof grounded sea ice feature showingapproximately 75% of its linear dimension.
Dehn Point is at left end (southwestern tip) of island.



Figure 3. Aerial view showing structural characteristics of ice incorporated into the grounded sea ice
feature at Dehn Point.

THE DISCOVERY

The first indication of an anomalous condition

existing in the sea ice approximately 160 km
northwest of Pt. Barrow, Alaska, occurred during a
routine inspection of NOAA-1 satellite imagery in
the spring of 1971 by the U.S. Navy Fleet Weather
Facility. The site of the anomaly was indicated by a
large polynya which persisted in one general loca
tion. This area of open water appeared as a dark
spot in a field of gray sea ice on the NOAA imagery
(Fig. 1, position 1). Soon after this discovery, con
tact was made with the Naval Arctic Research

Laboratory (NARL) at Pt. Barrow and the director
was informed of the discovery. It was requested
that a mission be flown to the site to determine if

the polynya was associated with the grounding of a
large ice island or was due to an extensive ac
cumulation of grounded sea ice on a shoal shown
to be 22 meters below sea level at 71°54'N,
161°08'W on the 6th edition of the U.S.C. and

G.S. Arctic Coast of Alaska Map No. 9400. How
ever, this mission was not flown.

Information of the find was also given to the U.S.
Coast Guard and a request was made for the ice
breaker Burton Island, which was scheduled for

summer operation in the Chukchi Sea in 1972, to
investigate ice conditions in the area of the
polynya, which continued to appear on NOAA
satellite imagery through the winter and spring of
1972. In August 1972, the Burton Island visited the
area. A large ice formation was observed with
highly irregular relief that appeared to rise as much
as 9 m above the sea.

Photographs taken by Captain Robert G. Moore
of the U.S. Coast Guard during the Burton Island
visit became available to us during the spring of
1975 (courtesy of Dr. Art Grantz). Three of the
twenty-one photos received are shown as Figures
2-4. Figure 2 shows approximately three-quarters



Figure 4. Aerial view showing structural characteristics of ice at the northeastern end of the grounded
sea ice island.

of the island of grounded ice as it appeared at a
distance from the air. The contrast between the

sunlit pressure ridges incorporated in the island
and the rarefied summer pack is quite apparent.
The extreme southwestern tip of the island, here
designated Dehn Point (Fig. 3), consists of belts of
shear ridges, hummocked ice and floes of multi-
year ice. The structural characteristics of the north
eastern end of the island are illustrated in Figure 4.
Two close-up views of the summer melt features
on the island are shown in Figure 5.

None of the Coast Guard photos of the island
showed any fragments of shelf ice, i.e. ice islands.
In September 1972, W. Dehn flew over the site to
assess and photograph the surface structure of the
grounded ice. Several photographs taken on this

trip revealed a cluster of 27 ice island fragments
with abnormally high freeboards (Fig. 6), presum
ably a result of uplift associated with grounding.
This discovery led to the speculation that an ice
island had drifted onto the shoal and was then
pushed higher up on the shoal by the moving pack
until the ice island had become firmly grounded.
Stresses associated with grounding are believed to
have fragmented the island. It was assumed that
the grounded ice island fragments were the anchor
point against which the moving pack was pushed
and then failed, eventually to form the large area of
grounded ice shown in Figure 2. Detection of the
island of grounded ice on satellite imagery was
therefore made possible by the large polynya
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Figure 5. Aerial views of summer melt features observednearthe edge
of the island of grounded sea ice.
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Figure 6. Cluster of ice island fragments incorpo
rated into grounded sea ice feature (September
1972).

which forms on the side of the island away from
the encroaching pack ice.

AGE OF THE ISLAND

To determine how long the island of grounded
ice had been in existence, hundreds of NOAA,
ESSA and Nimbus satellite images of the area were
inspected. The earliest imagery available to us was
that of 1966 from the Nimbus satellite (Fig. 7). Al
though of very low resolution, this imagery re
vealed the polynya associated with the island. Fig
ures 8-12 show the polynya during the years
1967-72. Satellite imagery thus establishes the fact
that the island is not new but has indeed been in

existence for many years.
It is interesting to note that in 1960 the United

States drifting ice island research station T-3 came
aground on a shoal at 71°43'N, 161°14'W (Schin-
dler 1968) (Fig. 13). T-3 was 16.5 by 8 km in size
just before it grounded, but split into at least two
pieces soon after. The research station was aban
doned in October 1960 but was reoccupied in
1961 when the fragment on which it was located
was found to be drifting northward away from the
shoal. The size of T-3 was only 6.4 by 3.2 km
when it was remanned (Smith 1971). If the larger
portion of T-3 produced the ice island fragments
seen in Figure 6 it would mean that the island of
grounded ice had existed since 1960.



Figure 7. Nimbus satellite image of 14 June 7966, orbit 408, frame
30, showing polynya (arrow) associated with grounded sea ice is
land.

A recent study has been made using higher reso
lution 1973 and 1974 ERTS-1 satellite imagery to
determine the position of the island of grounded
ice and to observe its enlargement and decay with
time (Kovacs et al. 1975). This 1973 imagery re
vealed for the first time the existence of two
grounded ice formations in the area of the polynya
seen in the NOAA imagery; one was located at
72°N, 162°W and the second at 72°07'N,
162°10'W (Fig. 14). The ice formations were ob
served to increase and decrease in size as the di

rection and compactness of the moving pack
changed. The smaller ice formation seen in the
1973 imagery at 72° 07'N, 162°10'W could not be

found in the 1974 ERTS-1 imagery of the area that
Kovacs et al. (1975) reviewed. The 4 September
1974 NOAA-3 image shows only the larger ice
formation surrounded by an extensive area of open
water (Fig. 15, position 1). At this time the ice for
mation was somewhat larger than Big Diomede
Island which is approximately 9.3 km in length
and clearly visible in the NOAA-3 image at posi
tion 2. The 1975 ERTS (Landsat) imagery also reve
als that the smaller ice formation had not re

formed. These findings indicate that islands of
grounded ice are not necessarily permanent fea
tures and may even be seasonal formations.
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Figure 8. ESSA-3 satellite image of 16 May 1967, orbit 2844, showing polynya (arrow) associated with
grounded sea ice.



Figure 9. ESSA-3 satellite image of 7 May 1968, orbit 7328, showing polynya assot iated with grounded
sea ice island (1) and a second polynya associated with grounded ice on Herald Shoal (2).



Figure 10. ESSA-9 satellite image of 11 May 1969, orbit 932, showing polynya associated with grounded
sea ice island (1) and polynyas associated with grounded ice on Herald Shoal (2) and on a shoal west of
Wrangel Island (3).
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Figure 11. ESSA-9 satellite image of5 May 1970. orbit 5416. showing polynya (arrow) associated with
grounded sea ice island.
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Figure 12. NOAA-1 satellite imageof 3 May 1973, orbit 4522, showing polynya (arrow) associated with
grounded sea ice island.
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Figure 13. Drift track of ice island T-3 from April 1952 toAugust
1970. The approximate position of the island when it came ag
round in October 7960 is shown as 72°N, 161°W.

72 N —

162 W

Figure 14. ERTS-1 satellite image (ID 1282-22261) of 1 May 1973 showing two
grounded ice features near the polynya seen in the NOAA-1 image presented in
Figure 1.
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Figure 15. NOAA-3 satellite image 3807 V2F2276 of 4 September 1974
showing grounded sea ice island (1) surrounded by large area of open water.
Note the size of the island of grounded ice relative to that of Big Diomede
Island (2).

Neither of the two islands of grounded ice was
located near the shoal shown at 71°54'N,
161°08'W on the 6th edition of U.S.C. and G.S.

Arctic Coast of Alaska Map No. 9400. The most
recent edition of this map, published in 1973,
shows not one but two shoals near the area of the

grounded ice formations, one 18 meters below the
ocean surface at 71°50'N, 161 °10'W and the other

approximately 22 meters below the surface at
71°50'N, 161°07'W (Fig. 16). Kovacs et al. (1975)
observed that "these shoals are approximately 35
km east-southeast of the site of the two grounded
ice formations found in the 1973 ERTS-1 imagery"
and speculated "that the two grounded ice forma
tions are resting upon these shoals." They rea
soned that since corrected "ERTS-1 imagery can
be used to position surface features to within 300
meters of their true geographic positions, the loca
tions of the shoals in the bathymetric chart may be
in error."

ISLAND VISIT

A field trip was made to the island of grounded
ice by A. Kovacs and A. Gow to obtain bathymet
ric measurements around it, to investigate its sur
face morphology and compositional structure, and

14

to ascertain if it could be safely used for a manned
research base. On 13 April 1975, a flight was
made to the island. An extensive search was made

for a place to land, but without success. On 15
April another flight was made to the island and a
small area of first-year ice was found on its central
western edge which was large enough to land on.
The landing area and the formidable hummock
field surrounding it are shown in Figure \7.

The search for a landing site revealed an ice
surface of highly varying relief. Incorporated in the
island were small areas of first-year ice which had
formed in the numerous summer melt pools (see
Fig. 5), many multi-year floes which either de
veloped on site or had become a part of the island
during the yearly winter accretion process, and
endless belts of shear ridges and fields of brec-
ciated ice averaging 5 to 6 meters high with many
peaks on the order of 15 meters high (Fig. 18). A
number of large floebergs were seen (Fig. 19), but
nothing that could be identified as a fragment of
shelf ice. This feature would thus appear to be a
true island of grounded sea ice. The large polynya
which existed along the southeastern side of the
grounded sea ice feature on 18 April 1975 is
shown in Figure 20; a view of the northeast end of
the island is shown in Figure 21.



Figure 76. Bathymetric map showing locations of two shoals (A and B)
that may be incorrectly positioned if the two islands of grounded sea ice
observed in the 7973 ERTS imagery were actually stranded on these two
shoals.

Figure 17. View of landing site and surrounding features on island of
grounded sea ice.
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F/'gure 78. V/'ew of hummock field in grounded sea ice with ridge peaks up
to 15 m high.
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Figure 79. V/'ew showing floebergs incorporated into the grounded sea ice
island.

Figure 20. Aerial photo taken on 15 April 1975 showing portion of large
polynya located along the southeastern side of the island of grounded sea
ice.
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Figure 21. Aerial view of 15 April 1975 showing structure along northeast
end of the grounded sea ice feature.

Accompanying us to the island in a helicopter
was Jack Lentferof the U.S. Fish and Wildlife Serv
ice. Mr. Lentfer, internationally known for his re
search on polar bears, was at the time engaged in
his annual spring polar bear tagging program. His
interest in the island in general, and in the polar
bears which might be found there, allowed us to
prevail upon him to assist in the field deployment
of our camp and to make a low level inspection by
helicopter.

The field camp was established on a thick
multi-year floe incorporated into the western side
of Dehn Point. This site was selected because it

provided access to a long refrozen lead which
meandered northwest toward the interior of the

island. We planned to walk toward the interior on
the lead, taking water depth and ridge height
measurements en route. But the following morning
this route was denied to us when at approximately
9 o'clock the ice to the west began to pressure.
Within two hours the ice in the lead was trans

formed into a hummock field of first-year and

multi-year ice. The field began within 15 meters of
our camp and extended as far as one could see to
the west from the top of a 7-meter-high pressure
ridge. Ice conditions around the island of
grounded ice on 15 and 16 April 1975 are shown
in Figures 22 and 23. There was a large polynya on
the southeast side of the island and a tongue of
pressured ice nearly 50 km long extended outward
from the northwest side. It was the ice movement
and the resulting pressuring associated with the
formation of this tongue that crushed the lead next
to our camp. In the LANDSAT image of 29 April
(Fig. 24) this ice tongue is no longer apparent.

Our convenient route into the interior of the is

land now gone, we attempted to move directly
over the ice surface. This effort was soon termi
nated when it became apparent that both we and
the equipment would sufferconsiderably and there
was not sufficient time to make a long trek over the
slick, snow-covered rubble extending toward the
interior. The relief which lay before us is shown in
Figure 25.

18



Figure 22. Defense Meteorological Satellite Program (DMSP) image of 15
April 1975 showing ice conditions around the island of grounded sea ice (1)
and the existence of two islands of grounded ice on Herald Shoal (2).

Figure 23. NOAA-4 satellite image 1906 V2F1492 of 76 April 1975 show
ing ice conditions around the island of grounded sea ice at 72°N 762°W (7),
two grounded ice features on Herald Shoal (2), and a grounded ice feature
west of Wrangel Island (3).
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Figure 24. LANDSAT satellite image (ID 2097-22081) showing ice condi
tion around the island of grounded sea ice on 29 April 1975.

Figure 25. View showing characteristic surface relief (snow-covered) in vicinity of camp site located
near edge ofgrounded sea ice feature. The peak at the left center was 11 meters high.
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Our stay lasted two days. This short visit re
vealed that the surface relief was a chaotic jumble
of pressured sea ice covered by a surprisingly deep
layer of snow. Walking over this terrain was ex
ceedingly difficult, and became dangerous when
snow bridges between the ice blocks gave way
under foot.

Bathymetric measurements made at six sites
around the periphery of the island varied from 28
to 31 meters, averaging 30 meters. During the
spring of 1976 we plan a helicopter trip to the
island to make additional bathymetric meas
urements throughout its interior. These meas
urements will allow us to determine the depth of
the shoal upon which the island of sea ice is
grounded.

OTHER ISLANDS OF GROUNDED ICE

Besides the two islands of grounded sea ice dis
cussed, we have found similar formations on
Herald Shoal (70°30'N, 171°30'W), and on a shoal
off the northwest coast of Wrangel Island. Unlike
the island of grounded sea ice northwest of Pt.
Barrow, which apparently remains year-round,
these other islands do not survive the summer and
in some locations islands do not form each year.
An example of the latter is the grounding of ice on
Herald Shoal. The 1973-74 NOAA-3 imagery did
not reveal any grounded ice formation on this
shoal. However, the low resolution spring imagery
from the ESSA-3 satellite in 1968 (Fig. 9, position
2), the ESSA-9 satellite in 1969 (Fig. 10, position 2),
and the NOAA-1 satellite in 1971 (Fig. I, position
2) shows a polynya associated with an island of
grounded ice on this shoal. In the winter of 1974-
75 two islands of grounded ice formed on this
shoal. Both are easily detected in the higher resolu
tion DMSP and NOAA-4 satellite imagery shown
in Figures 22 and 23 at position 2. Another area
where an island of grounded ice has been ob
served to form each year is approximately 50 km
off the northwest coast of Wrangel Island (see posi
tion 3 in Fig. 1, 10 and 23).

DISCUSSION

Satellite imagery has revealed the existence of
islands of grounded ice on shoals in the Arctic
Ocean. One, the large formation northwest of Pt.
Barrow, has been found to be a "permanent" fea
ture. At another location, off the northwest coast of
Wrangel Island, an island re-forms each winter,
while at a third location, on Herald Shoal, such

formations do not appear to occur each year. Re
cent calculations of pressure ridge keel depth dis
tribution in the Arctic Ocean indicate that several

hundred ice keels 20 meters or more in depth can
be expected to pass a given location during the
course of a year (Weeks et al. 1971). Therefore, the
potential impact frequency of pressured ridge keels
and the occasion for them to become firmly
grounded can be great in the shoal area of the
grounded ice formations. In addition, in recent
years several hundred ice island fragments have
been found both adrift and grounded off the
Beaufort Sea coast of Alaska and Canada (Kovacs
1972, Kovacs and Mel lor 1974). These fragments
typically have keels 15 to 30 meters in depth.
While their numbers are few in relation to the

numerous ridge keels that can be expected to drift
over a given location in a year, the grounded ice
formation at 72°N, 162°W (Fig. 6) had fragments of
grounded shelf ice incorporated into it in 1972,
though no such fragments were observed during
the 1975 field study.

Ridge grounding on shoals has been found to
create a barrier against which the floes of the pack
are pushed. Unable to resist the stresses de
veloped, the floes eventually fail. As observed by
Kovacs (1971) the resulting sea ice blocks are
pushed to considerable height and the area of the
grounded sea ice is enlarged (Fig. 26). In this way
the ice formation at 72°N, 162°W increased in size
from 2 x 5 km on 8 March 1973 to 6 x 20 km on 1

May 1973 (Kovacs et al. 1975). Under the rarefied
conditions of the summer pack, this ice formation
has been shown also to decrease in size, presum
ably as a result of collisions with passing floes and
flexure associated with summer storm waves

(Kovacs et al. 1975), while all the other islands of
grounded sea ice were found to disappear entirely
during the summer.

The overall size and extreme surface roughness
of the island of grounded sea ice at 72°N, 162°W
places it in company with such well-known ice
formations as the winter shear ridge field which
develops north of Cross Island, first reported by
Stockton (1890) to be 16 km long and grounded in
24 m of water (Fig. 27), and the massive fields of
grounded ridges which are found off the Beaufort
Sea Coast of the Canadian Archipelago (McClure
1857, Armstrong 1858, Sverdrup 1904, Stefansson
1921). The basic difference between an island of
grounded sea ice and these coastal formations is
that the ice island is completely surrounded by the
massive floes of the polar pack and must be suffi
ciently anchored to the bottom to resist the tre-
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Figure 26. Aerial and ground views of a large rampart of grounded sea ice
on Prince of Wales Shoal, Alaska. Maximum height of rampart was 14 m
(Kovacs 1972).

Figure 27. View of shear ridge field north of Cross Island as observed in
April 1975.
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mendous forces exerted by the pack in whichever
direction it happens to be moving. The grounded
sea ice formations which develop along the coast
generally do so at the outer edge of the fast ice and
thus are only exposed to the pressures of the mov
ing pack from the seaward side. These formations
remain immobile, not only because their keels are
grounded, but because the fast ice helps to anchor
them in place.

If the "core" of this grounded sea ice feature is
as stable as it appears from our observations then it
could prove most useful as a platform for conduct
ing a variety of research activities. However, any
coordinated program of research would require
the establishment of a semi-permanent camp or
station. This camp would preferably be located on
multi-year ice in the center of the island and
should be of "hard" construction to provide
adequate protection against the elements and pos
sible visits by bears. Because of the widespread
occurrence of ice ridges and rubble fields, which
renders surface movement virtually impossible, it
would probably be necessary to rely on helicopters
to support the field operations.

The establishment of a research station on the

island of grounded sea ice would allow for a va
riety of scientific investigations, including those of
a 1) biological, 2) glaciological, 3) oceanographic,
4) meteorological and 5) geological and/or
geophysical nature.

1. Bears, walruses and seals are known to exist
in some numbers on and around the grounded sea
ice feature (Underwood 1974 and this paper). This
fixed platform situated some distance out on the
Arctic Shelf is a most convenient location for ex

amining the distribution and life habits of marine
mammals and bears.

2. This grounded sea ice feature is, in a sense, a
glaciological oddity, and a thorough examination
of its surface morphology and compositional and
internal structure seems warranted at this time. The

relationship of the grounded sea ice to the sur
rounding pack should be investigated. In addition
to being used to monitor the dynamic motions of
the pack ice, this fixed ice platform would also
facilitate direct examination of the mechanics of

formation of pressure ridges and rubble fields. Our
own brief experience of observing a rubble field
form at the edge of this grounded sea ice feature
indicates that time-lapse photography could prove
a most useful tool for examining the mechanics of
ice ridge and rubble field formation.

3. Oceanographic investigations should include
a thorough survey of water depths in the im
mediate vicinity of the island, and studies of the

compositional and flow characteristics of the
water.

4. This island would seem to be an excellent
place for an unmanned weather station at a fixed
site within the pack ice. This would provide useful
information on meteorological conditions within
the general area of the grounded ice. Such a station
could be readily serviced from Barrow.

5. The existence of a fixed ice platform some
distance out from the North Slope of Alaska offers
unique opportunities for exploratory drilling of the
marine sediments underlying the grounded ice.
Apart from the obvious geological value of assess
ing the petrographic, lithologic and geophysical
properties of the sedimentary columns, the drill
holes themselves would also allow measurement

of temperature profiles and determinations of
geothermal flux.

Additional studies might also include acoustical
research projects aimed at determining the propa
gation, scattering and reverberation of sound
waves in and adjacent to the grounded ice feature.
Overall, it would seem that this island of grounded
sea ice offers a unique opportunity for profitable
scientific investigation. This opportunity should
not be overlooked, especially in light of the fact
that this island of grounded sea ice is located
within easy reach of existing research and logisti
cal facilities at NARL, Barrow.

It is relevant to note that recently the term

floeberg has been used to describe the island of
grounded ice at 72°N, 162°W (Stringer and Barrett
1975). This usage is not strictly correct. Floeberg
was coined during the Nares expedition of 1875-
76 (Nares 1878). Sir Clements R. Markham, who
accompanied this expedition, gave the following
definition for floeberg in the 1887 Encyclopedia
Britannica: "In the palaeocrystic sea, there are
floes from 80 to 100 ft thick — and the smaller

pieces broken from them have been very appro
priately named floebergs." By this description, it is
apparent that a floeberg is a large piece of ice
which has separated from an even larger accumu
lation of pressured sea ice. Once separated, a
floeberg will drift with the pack or may come ag
round, whereupon it is called a grounded floeberg.
A large number of individual floebergs, such as
those shown in Figure 19, may come aground to
gether. Nares coined the term "floeberg beach" to
describe this formation because it was a line of

grounded floebergs which protected his ship, the
Alert, from the moving pack while the ship was in
winter quarters. A similar definition for floeberg is
given in the WMO Sea-Ice Nomenclature (Anon
1970) under the heading "Forms of Floating Ice."
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