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The open water season of Radstock Bay is less than three months
long and varies considerably from year to year. The break-up and ablation
sequence of the bay is regular and systematic, commencing with a period of
snow melt and run off and continuing until the dramatic evacuation of the
ice. This evacuation is dependent on the ice coverage of Lancaster Sound.
The ice foot, a feature found often on arctic beaches was found to be
larger in areas of more shallow sloping beaches. A sediment size analysis
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covering of the bay with ice ensued.
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" CHAPTER I
: INTRODUCTION

There is little work on the active beaches of the arctic recorded
in the literature. Exceptions to this generalization are in the series of
investigations at Pt. Barrow, Alaska (MacCarthy 1953, Rex 1955 and 1964,
Hume and Schalk 1964a, 1964b and 1967) in the Cape Thompson area (Moore
1960 and 1966 and Greene 1970) and on Southwest Devon Island (McCann and
Owens 1969, 1970 and Owens and McCann 1970).

This thesis results from the continued investigations of the
beaches in the Radstock Bay-Cape Ricketts area of Southwest Devon Island
and focuses in detail upon the role of ice. The break-up and ablation
cycle, and thé freeze-up cycle, were béth documented and,~as well, a
detailed study was made of the ice foot. The break-up and freeze-up
characteristics of this area and three other areas of the Southern Queen
Elizabeth Islands over a period of years were tabulate& and compared on the
basis of unpublished ice reconnaissance maps of the Ice Reconnaissance
Division, Meteorology Branch, Department of Transport, in order to provide
a broader picture. Further study of the sediment of the beaches of Radstock
Bay Qasvundértaken to verify the findings of McCann and Owens (1969) by
the use of more detailed sampling.

It may be said that arctic beaches in general are different

to beaches of temperate climates but not fundamentally different. The
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major morphogenetic process is wave action as in other beaches, but arctic
beaches are in a comparatively low energy envifonmént. This‘is due to the
inhibiting effects of ice. Generally the beaches are locked in ice for 80%
of the year with up to 25% of the coasts getting no open water in any one
year. Also, during open water conditions floating pack ice reduces wave
action. Ice can have a positive effect on the beaches under certain
conditions creating such features as ice push ridges but generally these
are of minor importance. For beaches located in the Archipelaéo, the
island nature of the coasts limits fetches further;

Radstock Bay (74°40' north, 91°21' west) is a 13 mile long, 5 mile
yide bay which is entered from Lancaster Sound between Wallis Point and
éape Liddon (Fig. 1.1). The outer portions of this Bay are a fairly uniform
éO to 90 meters in depth. It has an Eastern arm, Kearney Cove,.which is
pf no interest to this study, and aIWestefn arm which prcceeds due north
then trails a_ further 9 miles to the northeast. The western shore of the
outer section of the Bay, the important area for this study,consists of a
300 meter high plateau fringed by a cliff-talus complex in the south, with
a series of raised and active beaches in a spit-like configuration towards
the norfh. It was on the southern extremity of these beaches that the base
camp was located. The 4 miles of beach north of the base camp, terminating
at Caswall Tower, an isolated plateau peak, was the location of the most
intensive investigations that were undertaken during the 2 field seasouns.

The coast and beaches of this area are described in an M.Sc. thesis
(Owens 1969) and a series éf papers by McMaster geomorphologists (McCann
and Owens 1969, Owens and McCann 1970. McCann and Owens 1970, McCann 1970,

McCann and Hanunell 1971 and McCann and Carlisle 1972). Other aspects of



the physical landscape of the study area are described in 3 other M.Sc.
theses (Jackson 1970, Bones 1971, Cogley 1971).

The beaches of this area are subject to mixed semidiurnal tides,
that is, two complete oscillations of water level a day with inequalities
in both height'and time of arrival of maximum values. They are in the
mesotidal range with a mean range of approximately 20 meters. The
maximum fetch is 175 kilometers out of the Southeast.

The first investigations of Southwest Devon Island commenced during
the spring of 1968 at Cape Ricketts, when plan and profile configuration
and sediment size and shape were determined. The summer of 1969 saw the
work concentrated on Radstock Bay and the recording of one large event, a
major storm, in August of that year. The original conception of this
present study was to monitor the break up and ablation sequence on Radstock
Bay during the spring and summer of 1970. Also, the nature of the ice foot
and range of beach sediments were to be measured and analysed in detail.
Field work commenced June 17, 1970 and ceased August 20, 1970. Plans to
study the freeze-up sequénce and so have_a complete record of conditions
throughout the open water period were devised but had to be postponed for
financial reasons until the following year. dpportunity for this work
availed itself during autum of 197) and field work recommenced August 20,
1971 on Radstock Bay and continued until October 6, 1971 when all wave
action on the shore had ceased and the beach face slope had frozen.

This thesis commences with an analysis of the break-up and freeze-
up characteristics of Southwest Devon and three other locations in the
Southern Queen Elizabeth Islands through the 10 years 1959 to 1968. Next

the break-up and ablation sequence of Radstock Bay in 1970 is documented



and this is followed by an analysis of the well developed ice foot as it
appeared in that year. The results and discussion of the sediment size
analysis follow these first three ice oriented chapters. Consideration

of the open water conditions of 1971,including discussion of the results
of two storms, and the nature of the freeze-up cycle, precede the final
chapter of conclusions. The thesis is intended to be a case study,
observing the small scale break-up characteristics, large scale ablation
sequence, the ice foot and sediments locally, the effects of storms during
open water conditions and the freeze-up sequence of Radstock Bay, N.W.T.,

through spring, summer and fall conditions.



CHAPTER II

ICE CONDITIONS IN THE SOUTHERN

QUEEN ELIZABETH ISLANDS, BASED

ON ICE RECONNAISSANCE MAPS: 1960 - 1971

Any discussion of beaches in the Arctic or Antarctic must always
concern itself with ice. Beéches north of the Arctic Circle are frozen
for most of the year, generally, and in the Queen ElizabethVISIands are
frozen for 75% of the year. When they are frozen the beaches are completely
immobile and not affected by any process agents. Thus the effect 6f the
ice is inhibiting and negative, reducing the time through which wave
action can work on the beaches but generally not affecting  the sediments
positively. It is ﬁrue that there are evidences of positive ice action
in the form of ice push ridges but Hume and Schalk (1964) suggest that
only 1 or 2% of the local beach material is involved in this process in
the Point Barrow area and McCann and Owens (1970) concur for the Southwest
Devon area. Notwithstandiﬁg all of this, ice is the major difference
between Afctic beaches and beaches of lower latitudes.

A discussion of the nature and distribution of ice in the arctic
can be presented by many different methods and at many different scales.
Tﬁis study commences with a discussion of the nature of the break—-up over
the Southern Queen Elizabeth Islands through 12 seasons in this chapter
and is followed by a documentation of the‘break—up of one season, 1970,

in Chapter 3.



The break~up and freeze~up dates for any one location may indicate
a long or short active season on a beach. By tabuléting these through
time, some measure of the regularity or lack of regularity in the length
of open season can be ascertained. In order to investigate differences
in length of open season throughout the Southern Queen Elizabeth Islands,
4 stations were selected and data about them gathered. The four locationé
were 1) Radstock Bay, Devon Island, becausé it is the study area,

2) Resolute Bay, Cornwallis Island, because it has the most data available
and represents a more closed ice situation, 3) Philpot's Island, which
actually is not an island but a peninsula on the eastern end of Devon
Island, because it represents a location with a large fetch over the more
ice free Baffin Bay and 4) Gull Head, on the south shore of Ellesmere
Island because it is on an enclosed sea from which and into which little
ice moves (Fig. 2.1).

The source of the data tabulated is the Canadian Department of
Transport, Meteorological Branch, Ice Reconnaissance Division unpublished
maps. Each year from Apfil until December the Ice Reconnaissance Division
flies reconnaissance flights throughout the arctic recording ice distribu-
‘tion. The Canadian forces and the Polar Continental Shelf project
(Canada Department of Energy, Mines and Resourée Management) also fly
reconnaissance flights over the arétic, and their data too, was consulted,
though the flights were less frequent and the ice conditions recorded
less accurately.

The major insufficiency of this data is its lack of frequency.
Figure 2.1 shows the area cove::da by the first 3 recorded flights after

March 1, 1964 that penetrated the area of Lancaster Sound-Barrow Strait,
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near Radstock Bay. One can see from this that in a period of 51 days
betwéen April 23, and June 13, there was only dne flight. This infrequency
is by no means rare. In some areas observations wére not carried out due
to inclement weather. An example of this is Philpots Island in 1966, when
only once was an observation made, in the whole season. Another short-
coming of the data is the fact that the major use of the reconnaissance

is as a navigation>aid. For this reason, flights are seldom sent along
coastlines but nearly always along mid—chanﬁel. This is observéd in
Figure 2.1 where the flights along Barrow Strait and Lancaster Sound

do not cover the upper parts of the inlets on the southern shore of Devon
;sland.

| A note should aléo be made concerning the reliability of the data.
ﬁecause the inlets are of little concern to navigators, little attention

is paid to them, resul;ing in errors. Most often these consisted bf a
series of observations on successive flights which showed in the first
instance foot ice in an inlet, in the second jnstance open water, and
finally fést ice again. Fast ice is defined as ice tnat is in the position
in which it was frozen and therefore would not be expected to be in evidence
after open water conditions obtain, before freeze-up.

While it is noted that mid-channel conditions can seriously effect
break-up characteristics in coastal areas, this is often only in the form
of a negative control. Inlet ice cannot escape into a sound that is itself
locked in but remains trapped until the break-up of the lgfger body. Thus
inlet observations cannot be inferred from mid-channel conditions after
the initial break-up. These facts make the reconnaissance data immensely

less valuable a tool to probe the prcblems of ice break-up and freeze-up



on arctic beaches, than first it appears.

| The problem with dealing with intermittent observations is of coursé
that there is no information whatever for the time between observations.
For this reason, workers in this field have had to augment this data with
heresay from eskimo hunters, ice isiand information, aﬁd records of
explorers who wintered in the Arctic. All of this evidence was cited by
Lindsay (1968) in his discussion of ice distribution in the Queen Elizabeth
Islands. Though concerned more with ice strength in relation to aircraft
ﬁeight, navigation, and other practical ends, he does describe very care-
fully what he thinks is a typical break-up pattern. He describes how
Jones Sound breaks-up, starting at its east and west extremities and
advances towards the centre of the sound, with little transport either
way. He describgs Lancaster Sound-Barrow Straits as having the earliest
break-up, often in May‘for the nértheastern section, advancing from east
to west until by the last week of July in most years it has all broken
as far west as Resolute. There is no mention of the Baffin Bay coast in
this otherwise fairly exhaustive study. Another calculation which he
computes for all of these areas is the amount of import and export of ice.
Of interest to this study he rnoted imports into Lancaster Sound from
Barrow Strait and in Barrow Strait from Wellington Channel and Viscount
Melville Sound but no exports at all from Lancaster Sound. This means
that Lancaster Sound is the site of more melting than the amount of ice
that freezes there each year. This analysis also points out that there
is no importing or exporting of ice from Jones Sound. He discussed
variations in break-up pattern from year to year and picked out years

that he designated as good, bad and average (1962, 1964, 1966, respectively).
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In the good year, or year of early break-up, the ice clearedoff the channels
before usual, In the bad yeaf it did not clearoff many channels at all.

In his conclusion, Lindsay notes that long range ice break-up forecasting
can only give .a general picture, lacking in the important specific details.
An example of an important specific detail would probably be the expected
characteristics of break—up in the inlets, In this discussion Lindsay
obviously took advantage of previous work, Markham and Hill (lg63),

Markham (1963), and Hill, Cooper and Markham‘(1965); papers in which the
break~up and distribution of ice during specific years was discussed.

For that reason these papers will not be discussed here.

For the purposes of this study a number of assumptions and rules
had to be made. One-tenth ice cover was assumed to be opén water. This
1
éontingency was employed for two reasons. At time of break-up there are
often many widely scattered bergy bits aﬂd growlers that constitute con-
siderably less than one-tenth ice cover, that are by convention recorded
by the ice reconnaissance team as one-tenth, because of their danger to
navigation. Also, it is considered that one-tenth sea ice cover will not
éffect wave generation and transmission characteristics to a significant
degree. éimilarly, all shore fast ice is considered to be ten—tenths
cover becéuse of its absolute control over wave action.

It must again be noted that the data collected by ice reconnaiss-
ance flights is alwayé static. One cannot discern from those maps the
date that the ice broke or left a specific area, but only whether or not
that area was open or closed on the date of the flights. The dates of

.opening and closing of season for a study such as this must be computed.

In order to do this calculation, a set of simple assumptions must be made
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as follows.

An event which occurred during the time between two observation
dates is deemed to have occurred midway between them. If two events
occurred during the time between two observation dates, theﬁ one-third of
the time is deemed to have elapsed between the first observation date and
the first event, a further one-third of the time is deemed to have elapsed
between the two events, and the final one~third of the time is deemed to
have elapsed between the second event and the second observation date.

For the years 1960 to 1971, a set of data was tabulated (Tables
2.1, 2.2, 2.3, and 2.4). The dates listed are break-up, open water,
%eclosure (including conditions of less than ten-tenth ice cover), re-
?pening,final reclosure, and other dates of events if any. In addition
ﬁhe number of days of open water season is listed. It is important to
note that this refers to the numﬁer of days between first open water
(and not just break-up) and reclosure, minus any midseason closed periods.
The plus sign in evidence in some of the length of season values means
that the season is open ended; that is, there is no final date of closure
and therefore the computed season length value is a minimum.

The results for Radstock Bay reveal a mean length of season in
excess of 55\$ays. Out of the 10 years for wiich there are results, 5
of those years have open ended seasons (that is,reconnaissance flights
do not cover the entire open season) so this figure is obviously too low.
The longest mean open season length is Philpots Island at 62 with 5 years
out of the 11 being open ended. Resolute Bay had a relatively short open

. season mean of 43.9 followed closely by Gull Head which had 42.3. Resolute

had more data available for it with only 2 seasons out of 11 being open
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blended. Gull Head,on the other hand,had 7 out of 11 open ended.

The grcatest variation from year to‘yeér according to these
calculations was Radstock Bay. This is reflected in a standard deviation
of 29.5 days. The other thrée locations are relatively the same in
variability with Resolute Bay having the lowest standard deviation of
18.7 days and Philpots Island and Gull Head having 20.4 and 20.1 days
respectively.

The previously expressed notion (Lindsay 1968) that the Queen |
Elizabeth Islands open from east to west seems corroborated by this
evidence. Beyond this, the dearth of hard data makes further general-
izations spurious. The length of open éeason varies considerably both

from place to place and from year to year quite markedly.



1966
1967
1968
1969
1970

971

' BREAK-UP

May 1
June 13
June 14
June 7
May 7
July 22
Augvl

July 11

July 11 ‘

-July 20

July 31

July 18

TABLE 2.1.

BREAK-UP AND FREEZE;U? DATES FOR RADSTOCK BAY, DEVON ISLAND

OPEN WAfER
No Data
July 6
July 5
Aug 26
Aug 9
July 27
Aug 7
Aug 17
July 14
Aug 2
Aug 9

July 22

RECLOSURE
No Data
No Data

Oct ll(I%)

Sept. 16(10)

10

Oct 14(1-6)

Aug 8(10)
10

Aug 26(-L

ug (10)

9

Aug 22 (-—=

ug (10)
No Data
Sept 28

Aug 15(4)

No Data

REOPENING
No Data
No Data
' No Data
Sept 28
Aug 27
Aug 15
No Data
Aug 26
No Data
No Data
Aug i2

No Data

= 29.5

RECLOSURE
No Data
No Data
No Data
Sept 24

No Data

Oct 16

No Data.
No Data
No Data
No Data
Sept 23

No Data

o = 871.1

OTHER

Sept 13(open)

8
Sept 30¢I6)

9
Sept 29 (-]-3)

Aug 26(open)

Sept 20(open)

Sept 21(open)

SEASON LENGTH
IN DAYS

No Data
98+
98
20+
52
64

No Data

S+
68+
57
43

61+

€T



YEAR
1960
1961
1962
1963

1964
1965
1966

1967

1968

1969

1970

1971

BREAX-UP
May 15
July 5
July 10

July 15

" May 25

No Data
Aug 2

Aug 2

_July 24

July 16

July 16

Before
July 11

TABLE 2.2

BREAK~-UP AND FREEZE-UP DATES FOR RESOLUTE BAY, CORNWALLIS ISLAND

OPEN WATER
June 15
July 15
July 14
Aug 22

May 29

Before
July 17

Aug 3

Aug 9

July 26

July 20

Aug 8

July 24

43.9

w®1
il

RECLOSURE
July 7(2)
Aug 2(I§)
Oct zcig)
Sept 6Ci%)
June 6(%%
July 196%%)
avg 1133

7
Aug 12(—)
8 10

8
Aug 5¢8)
ug 355

July 27

Aug 9

July 28(4)

REOPEN
Aug. 18
‘Aug. 6
No Data
Sept 8
July 4
Aug 10
Sept 3

Aug 15

Aug 17

Aug 15

Aug 14

Aug 10

g = 18.7

SEASON LENGTH

RECLOSURE OTHERS IN DAYS
Aug, 22(1%) Aug, 28(open) 26+
No Data No Data
Oct 26 80
Sept 12 17
Aug 11 ' | 46
Sept 29 » 50+
9
Oct 9(ﬁ 43
Sept 22(Ig) Aug 30-Sept 14 26
(open) :
Aug 30 Sept 15-27(open) 55
Aug 17 Aug 19-Oct 10 61
(open)
Aug 22 " Sept 1-24(open) 32
Aug 11 ~ Sept 1-24(open) 29
l—l
o® = 352, -



YEAR

1960

1961
1962
1963

1964

1965

1966

1967

1968

1969

1370

1971

BREAK-UP

No Data

July 14

No Data.

June 25

Before
May 20

No Data

No Data

No Data

No Data

No Data

May 27

Before
July 16

OPEN WATER

Before
July 5

July 4

July 18

June 25

July 22

Before
July 24

Before
July 27

July 26

Before
May 1

Before
Aug 1

June 17

July 18

% =

Sept 15@%%)

RECLOSURE

No Data

No Data
Sept 19G—Z)
10
7
A 27(L
ug (10)

3

A 6 (=2

ug (10)
9

0 4 (2.

ct (lO)
No Data

Sept 296i%

10
June 15 (-1-6)

1
1

6
Aug 19(10

Oct 13

TABLE 2.3

REOPEN

July 5

No Data
No Data
No Data

Aug 18
No Data
No Data

No Déta

No Data

No Data

No Data

No Data

20.4

BREAK-UP AND FREEZE-UP DATES FOR PHILPOT'S ISLAND, DEVON ISLAND

SEASON LENGTH

RECLOSURE OTHER IN DAYS
Sept 2 59+
Sept &4 62
No Data 100
Oct 11 63+
No Data 48+
No Data 72
No Data No Data
No Data 65+
No Data 46+
No Data . 45
No Data . ‘ : 33
No Data _ 87
02 = 417.9

<1



YEAR

1960

1961

1962

1963

1964

1965

1966

1967
1968

1969

1970

1971

BREAK UP
May 1
June 13

No Data

June 11
June 18
July 24
Aug 1
July 1
May 25

( No Data

July 29

Before
July 12

TABLE 2.4

BREAK-UP AND FREEZE-UP AT GULL HEAD, ELLESMERE ISLAND

OPEN WATER

May 28
July 6

Before
Aug 3

July 1
Aug 29'
Aug 15
Aug 8
Aug 18
June 20

Before
July 20

Aug 3

Aug 16

x = 42.3

RECLOSURE

Aug 20 (=1)
10

No Data

Aug 16 (-2
ug (lO)

Aug 24 (L
8 (10)
No Data
No Data
No Data

No Dafa

9
‘Aug 27(10)

8
July 26GI6)~

6
A 25 =
ug (10)

8
Oct 3(-2)
10

REOPENING
Sept 9
No Data

Aug 20

No Data
No Data
No Data
No Data
No Data
Sept 1

Aug 20

No Data

No Data

20.1

RECLOSURE
No Data
No Data

Sept 12
(6)

No Data
No Data
No Data
No Data

No Data

/10
Sept 15(=—=
ep (lo)

Sept 26

No Data

No Data

(] =

OTHER
Sept 31l(open)
Aug 30(open)

10
0 LU
ct 15(10

Sept 23(open)
Sept 7(open)

Sept l(open)

405.8

SEASON' LENGTH

IN DAYS
75+

55+

36+

86

No Data
39+
30+
13+
51

43

22+

48

9T



CHAPTER III

BREAK-UP AND ABLATION

SEQUENCE ON RADSTOCK BAY DURING 1970

Essentially this chapter documents the break-up and ablation of
the fast ice and ground ice of Radstock Bay and nearby Lancaster Sound
in 1970. No pfevious study has involved such a complete documentation
of ablation and break-up of the ice, in relation to beach processes from
late winter conditions to.complete open water conditiqns. It is essential
that one understands the sequence of events that leads to break-up in
order to gain a fuller knowledge of beéches in thé Arctic. One should
also know how the break-up and ablation cﬁaracteristics of inshore areas
differ from the offshore, strait, and open sea areas. This chapter
follows logically from Chapter 2 as it discusses the characteristics and
variations of break-up in the inshore and offshore areas of Radstock Bay and
Lancaster Sound during the spring and summer of 1970.

Ablation of ice and snow can commence as soon as the sun returns
in the late winter, in the form of sublimatioﬁ, but generally this is of
minimal impoftance. Thé time of maximum ablation is usually after the
beginning of the climatic summer (defined by Thémpson 1967, ds the first
day that the mean daily temperature rises above 32°F). This date is of
more significance in the High Arctic than in lower latitudes because

there is a very small diurnal tempevsture range in the north, due to the

17
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24 hours of daylight. 1In the south the pattern of ablation usually includes
a long period of daytime melting and nightime freezing. This differs
markedly from the pattern of the north, where generally the land remains
frozen until sometime in late spring, when the daily mean temperature
reaches 32°F whereupoh melting proceeds quickly for most of the 24 hours
of the day. This marked, rapid change of season is often noted by
travellers and researchers in the north. In 1970 this date was June 21.

Observations in the fie€ld consisted of accurate field notes and
surveyed profiles. The profiles were surveyed by the precise levelling
method from beach marks established on the raised beaches. They were all
linked to a common datum later in the season by the establishment ané
vlevellingin of‘temporéry bench marks at the mean lower high waﬁer marks
at each profile location. While it was safe the profiles were extended
out onto the sea ice and the ice thickness was measured.

The 14 ptofile locations (Fig. 3.1) are all along the southern
portion of the western shore of Radstock Bay. They are taken across
beaches that face in directions in the quadrant east through south. All
the beaches are similar in nearshore bathymetry. Usually 50 meters or
so from the shoreline in 5 metersof water the bottom of surface is 957
free of active beach sediment and consists of boulders or rock ledge.

The depth at 100 meters from shore was a fairly consistent 10 meters.

The active or intertidal zones on all beaches were similar tco,in that

they all were roughly planar and shallow sloping (5-10°). The profile
1ocafions varied considerably in aspect, as is observed in Figure 3.1.

The backshcres of the profiles also differed from one another. Profiles
#1, #2, #3, #4, #5, and #6 are backed by a series of steeply sloping raised
e
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beaches that rise to a height of lOO_meteré that are themselves backed by

the 10 meter high talus slopes of the plateau. Profile #7 is located at the

base of a small erosion face (2 meters high).and about 100 meters from

the bulk of the raised beaches which heré are less steeply sloping than
further south. A shallow sloping, marshy area is here between the plateau
and the raised beaches. Profiles #8 and #9 are located on a headland again
at the base of a 2 ﬁeter high erosion cliff. Behind them is a 100 meter
.wide section of shallow sloping, raised beéch followed by a series of 3
erosion faces, each 10 or 15 meters in height. Behind profiles #10 and
#11 is a shorter, 20 to 30 meter wide, flat section of raised beach, in
front of the series of erosion faces analogous to those behind profiles

#8 and #9. The three rémaining profiles #12 #13 and-#14 are located on

a wide, very shallowly sloping stretch of raised beaches that rises
gradually and uninterrupted back some hundreds of meters. Behind these

‘is a complex of old raised béach remnants, areas of solifluction and
intermittent streams and behind all this is the Devon Island Plateau.

The party took to the field on June 17, 1970 and after establish-
ing a base of operations, observations commenced Jung 19. The dates on
which profiles were surveyed.throﬁghout the summer are listed in Appendix I.

The ablation sequence appeared to foliow a regular pattern through-
oﬁt in all locatioﬁs, but the sequence commenced and finished earlier in
more favourable iocations than in less favourable environs. In the study
area,it was in the afeé of profiles #12, #13 and #14,(that is, the beaches
with the most southerly exposure)that the sequenée first started. This
discussion commenées with a documentation of the sequence as it occurred

at all locations and continues with a discussion of local variations.

¢
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As of. June 19 there was everywhere a complete cover of fast jce
blanketed with soft blown snow. Parallel to the shore,5 or 6 discontinuous
cracks or shore tidal leads, often roofed.over with snow, were in evidence.
Immediately shoreword and seaward of the zone of ice that later became
visible as the ice foot, there were lees, or areas protected somewhat from
the wind, in which snow accumulated. Because of this the ice foot itself
(alsq snow covered) and the active beach could not be immediately located.
Also the aforeﬁentioned tidal leads were observed in places. Generally,
the snow was only 0.1 to 0.2 meters deep out on the ice proper, but drifts
of over a meter in depth were not uncommon in the nearshore zone. After
probing the ice immediately shorewards of the most landward tidal lead, it
was discovered that the ice foot was present continuously along the entire
length of the shore. The sea-ice thickness ascertained by probing down
the leads varied little between 2.2 m and 2.4 m. On the raised beaches,
the snow cover primarily in the swales varied considerably from 100% cover in
the area of the base camp in the protected south, to 10%Z cover in the
wind. blown nerthern beaches near Caswall Tower. The snow depth varied
considerably up to 2 m, owing fo its blown nature. Nowhere was there any
running water.

The first notable change in this condition came on June 21.
(precisely the date of the start of the climatic summer), when water was
observed in puddles on the ice subsequegt to a rainstorm. Again it is
noted that thié occurred first in the Caswall Tower area and the following
is an account of cornditions there