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DEATH OF GERALD SELIGMAN. Gerald Seligman, Founder of the Society, died on 21 February 1973
after a long illness, An obituary appears in the Journal of Glaciology, Volume 12, Number 65, 1973.
On page 17 of this issue of ICE we publish extracts from some of the letters of sympathy and
appreciation that were received in the Society’s office.

AWARDS. The Council of the Society is pleased to announce the award of a Seligman Crystal to Dr
Stanley Evans for his pioneering work in radio echo sounding of ice, and of Honorary Memberships
to Dr Robert P. Sharp, Dr Sigurdur Thorarinsson and Dr Zyungo Yosida. Details on page 17 of this

issue of ICE.

COVER PICTURE. Old print of the Mer de Glace, France. Contributed by Robert Vivian.



RECENT WORK

CANADA

Glacier Research

The Sub-Committee on Glaciers held a meeting
on 23 February 1972. The proposed ‘'Symposium
on the thermal regime of glaciers and ice sheets”
is now scheduled for 8-10 April 1975 at Simon
Fraser University, Burnaby, British Columbia.

University of British Columbia,
Departments of Geophysics and Geology,
(G. K. C. Clarke, W. H. Mathews)

Surging glaciers and other studies

G. T. Jarvis and G. K. C. Clarke began geo-
physical studies on Trapridge and Steele
Glaciers, two surge-type glaciers in the lcefield
Ranges of Yukon Territory. Measurements in
seven thermally-drilled holes indicate that
Trapridge is a cold glacier with a temperate to
near-temperate bed. Measurements on Steele
Glacier, in a single hole believed to stop far
short of the glacier bed, show that at least the
upper 100m are cold.

Radio echo soundings were taken on Trapridge
and Rusty Glaciers by R. Goodman (Department
of the Environment) and Clarke using Goodman'’s
620 MHz high-resolution set. Excellent results
were obtained and ice thickness maps for both
glaciers have been calculated. This sounder
yields unambiguous reflections in ice as thin as
40m.

Thermal drilling at two sites on Helm Glacier,
B.C., was undertaken by B. Narod and Clarke.
Equilibrium temperatures have not yet been
recorded. W. H. Mathews studied ground tem-
peratures in the nearby Cinder Cone and found
permanently frozen ground with temperatures
about —O0.2°C where the cinder has been
exposed in the past few years by the glacier’s
retreat.

Mathews also worked with A. D. Stanley and
T. Beck (Department of the Environment) on
accumulation, ablation, and long-term changes
of thickness of Berendon Glacier in the northern
Coast Mountains of B.C.

A mathematical model of thermally-regulated
water-film instabilities in sub-polar glaciers has
been developed by J. W. Hoffman and Clarke
to account for surges in cold glaciers. The
parameters which determine the length of the
surge cycle and the intensity of the surge are
glacier slope, surface temperature, geothermal
flux, accumulation rate and bed smoothness.
Surge models for Tikke, Variegated, Walsh and
Trapridge Glaciers have been calculated and give
realistic results. Clarke has computed numerical
solutions for rectilinear glacier flow in rectan-
gular channels using a method which appears to
be more flexible than that developed by Nye in
1965. Weertman's sliding equation is used to
provide the velocity boundary condition at the
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channel boundary. Non-isothermal flows have
also been computed and the effects of viscous
self-heating on the temperature distribution
calculated. A generalization of the method to
arbitrary  channel cross-sections is being
attempted.

The 16 mm colour film GLACIER! by Clarke,
Classen and Crossley is now completed and
being sold to film libraries and educational
institutions. Complete with animations and sound
track the 22-minute film presents an informal
look at glaciological research on Rusty Glacier.
Since its completion GLACIER! has been shown
at a number of scientific meetings and a some-
what revised version was televised on the CBC
network in autumn 1972.

University of Calgary, Department of
Physics, (H. R. Krouse, K. West,
H. M. Brown, R. Hislop)

Oxygen isotope analyses

Facilities have been established for H;0'®/H,0"
abundance analyses. An H/D analyzer has been
purchased and a line is under construction to
permit direct injection of water for hydrogen
isotope analyses. Instrumental development has
emphasized reduced operational costs and
increased rate of analyses.

Over the past year, H,0"®/H,0'" analyses were
carried out on some of the ice cores collected
from Devon Island during 1971. Analyses of the
Meighen lIsland ice core continued. Both of these
projects were in co-operation with the Polar
Continental Shelf Project of the DEMR.

H,0'®/H,0'" analyses have been carried out on
ice samples of different ages collected from the
Arctic by R. Mackay, University of British
Columbia. Other work has been undertaken on
the Peyto Glacier, Ellesmere Island, and St. Elias
Mountains.

University of Colorado, Institute of Arctic
and Alpine Research, (J. T. Andrews,

J. J. Jacobs)

“‘Boas’’ Glacier

The mean snow depth on ‘‘Boas’ Glacier in
early June was .948m =+ 0.06m. Average snow
density was .326 g/cm’® giving a specific winter
balance of .31m H;0. The glacier could not be
visited in August due to extremely bad ice con-
ditions; however, on the basis of previous
years’ weather, we predict that the net specific
balance will be positive and greater than 0.3m
H.,0. The strain diamond was remeasured; the
principal strain axis is directed down-glacier and
shows a compressive strain of 10 yr ~' (based
on two years of measurements). From the mass
balance data, a discriminant equation has been



developed based on September to May accumu-
lation at Broughton Island, and accumulated
summer degree days (June, July, August).
Investigations of other mass balance data suggest
that the Broughton Island data are a sensitive
predictor of mass balances as far north as
Devon lIsland. This finding agrees with a paper
submitted by Bradley that indicates a broad
similarity of climatic events throughout major
sections of the Arctic.

Glaciation limits

Glaciation limits are being mapped for the high
Canadian Arctic under contract with the Glacio-
logy Division, Department of the Environment,
by Andrews, Bradley and Miller. The glaciation
limit is being compared and correlated with the
freezing level in the atmosphere, using radio-
sonde data. Other climatological studies on the
interpretation of glaciation limit are being
carried on.

Quaternary geology

G. H. Miller investigated Neoglacial, Wisconsin
and pre-Wisconsin local ice advances in the
area between Cape Dyer and Padloping Island.
Dr. G. Boulton, University of East Anglia,
England, visited the area and collected a peat
monolith in front of the Maktak Glacier, and
Dr. M. Church, University of British Columbia,
carried out investigations on the Maktak sandur.

University of Minnesota, Department of
Geology and Geophysics (R. Le B. Hooke)

Barnes Ice Cap
(Work supported partly by Glaciology Division,
Department of the Environment, Canada.)

Pole lines perpendicular to the ice-cap margin
were resurveyed, as were four short boreholes
and 68 strain nets in the wall of a 1256m ice
tunnel. Within a kilometer of the margin, vertical
velocities have doubled over the past two years,
despite a 3 to 6% decrease in the horizontal
velocities. However, net ablation still exceeds
the increased emergence velocity by 25 to
50cm/yr, so the ice cap margin is thinning.

A vertical shaft of 8 m depth was excavated
to the bed of the glacier near the margin. Further
evidence was found for the existence of a wedge
of moderately deformed superimposed ice
beneath ice-cored moraines which occur about
100 m up-glacier from the margin. Flow pro-
cesses in dirty ice were studied in a short
tunnel.

Defence Research Board,

(G. Hattersley-Smith)

Investigations related to climatic change

A survey was made of the larger of two small
ice caps situated 25 miles southwest of Lincoln
Bay. These ice caps reach a maximum elevation
of only 800 m and hence may be expected to
be particularly sensitive to small climatic
changes. Air photographs reveal that in 1959
their entire surface had been subject to a long

period of ablation. The present survey on the
larger ice cap shows a build-up of up to 50 cm
of ice over its entire area in the past 13 years
and a significant extension in its boundaries.
The maximum thickness of the ice cap does not
exceed 15-20 m. The changes in thickness and
extent of the ice cap are seen as a direct result
of generally cooler summers in the last decade
in this area adjacent to Robeson Channel.

Glaciology Division, Inland Waters
Directorate, Department of the
Environment (O. H. Loken)

During the last twelve months, there has been
extensive regrouping of our glaciological pro-
grammes in response to a reorganization within
the water sector and the need for increased
knowledge of Arctic areas.

ARTIC HYDROLOGY SECTION (D. K, MacKay)

Field work has continued and scientific recom-
mendations for the Mackenzie Valley Oil Pipe-
line Route study have been made,

There are now two main aspects:

1) River crossings: involving freeze-up and
break-up, ice jams, aufeis, dendrochrono-
logy, hydrologic effects of storms, delta
flow.

2) Drainage basins: basin  morphometry,
hydrologic and geomorphic characteristics
of sub-basins, groundwater flow, hydro-
climatic elements, physical limnology of
lakes.

PERENNIAL ICE AND SNOW SECTION

(C. S. L. Ommanney)

Field work was carried out in the following

areas:

1) Leffert Glacier, S.E. Ellesmere Island, (G.
Holdsworth). Extensive ground surveys of
horizontal and vertical movement were made
in order to determine flow regime and
marginal deformation and to investigate the
processes of calving from a floating ice
tongue.

2) Selected small highland ice masses in Arctic
areas (K. Arnold). A Wild RC10 camera
was used to obtain aerial photographs of
thin ice masses in order to measure volu-
metric changes and study regional patterns
of glacierization.

3) Decade Glacier, Baffin Island (A. D.
Stanley). The winter balance was measured
in late June, but no observations were
obtained during the summer.

4) I1.H.D. mass balance studies, Western
Canada (A. D. Stanley, O. Mokievsky-
Zubok, T. M. H. Beck). Measurement of
winter and summer balance were continued
at six glaciers in the Cordillera, (Berendon,
Place, Sentinel, Woolsey, Peyto and Ram
Glaciers.) Stream discharge and meteoro-
logical data were also obtained using long
term recorders. Observers were stationed
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continuously at Sentine!l and Peyto Glaciers.
At most glaciers the winter accumulation
was greater than average and the summer
melt was near normal.

Ottawa based programmes included:

5) Glacier Inventory (C. S. L. Ommanney).
Work on the Glacier Inventory of Canada
has continued. Glaciers in south, central
and western Ellesmere Island have been
indexed and a start made on data com-
pilation for the Nelson River Basin, Alberta,
using a D-mac pencil follower, interfaced
with a PDP8/I computer. Assessment of
tidewater at a glacier for iceberg produc-
tion has been carried out in conjunction
with the Ellesmere Island inventory.

Key word listings have been prepared for
some 300 articles containing references to
Canadian glaciers as part of a computer-
based information retrieval system. In this
connection, the list of named glaciological
features in Canada has been updated.
Summaries of glacier surveys by the Water
Survey of Canada are being continued.

ALPINE AND SNOW HYDROLOGY (L. Derikx)

1) Heat balance measurements at Peyto Glacier
in 1971 formed the basis of detailed study
of latent and sensible heat transfer during
different weather conditions.

2) Mass and energy transfer in a shallow snow
pack, Mer Bleue, Ottawa (L. Derikx), Data
collected at the Snow Hydrology Field
Laboratory at Ottawa during two winters
are being analysed The heat balance of the
winter snow pack showed some unexpected
results.

3) d’lberville Fiord, Ellesmere Island (L.
Derikx). This is a new project to estimate
the average daily freshwater run-off into
d’Iberville Fiord, Ellesmere lIsland for the
Frozen Sea Research Group, as input for a
model to simulate the hydrology of an
arctic fiord.

4) Glacier meltwater contribution to streamflow
in the North Saskatchewan headwaters (H.
S. Loijens). Field work concentrated on the
measurement of summer streamflow from
seven highly-glacierized sub-basins in the
North Saskatchewan headwaters. The data
will be used to verify the recent application
of a glacier run-off simulation model (Derikx
and Loijens) to all glacierized areas in the
Mistaya River Basin and to study the flow
transformation characteristics of the Mistaya
River from the head of the basin (Peyto
Glacier) to the outlet gauging station.

ICE SCIENCE SECTION (S. J. Jones)

X-Ray topography of dislocation (S. J. Jones and
N. K. Gilra). Equipment is being designed to
stress samples while on the X-ray apparatus.

REMOTE SENSING (J. Kruus). Members of the
Division are involved in aerial projects to extract
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hydrological information from images received
from Earth Resource Technology Satellites. These
include snow line studies and models to obtain
spatial distribution of data.

RADIO ECHO SOUNDING (R. H. Goodman).
A greatly improved radio echo sounding appa-
ratus was constructed and mounted on a
Flextrack vehicle. During the summers of 1971
and 1972, tests have been carried out on
Athabasca Glacier, Part of the equipment was
used on Rusty and Trapridge Glaciers.

icefield Ranges Research Project,
American Geographical Society and
Arctic Institute of North America

(R. H. Ragle and S. G. Collins)

Glaciers in St, Elias Mountains

Positions of marker poles previously set in
Trapridge Glacier were resurveyed and additional
markers installed. Twenty-eight markers were
located in three dimensions with an estimated
accuracy of 0.3 m. Radio echo sounding and
thermal drilling were also carried out (see
above).

Conclusions from studies of aerial photo-
graphs in the 1972 “’Pilot study for an inventory
of glaciers in the St. Elias Mts.”” were checked
by direct examination of specific areas from the
air. Only trivial differences were found between
conclusions drawn from direct observation and
those made after stereoscopic examination of
good aerial photographs. The inventory of 116
glaciers in the Steele Creek Basin, part of this
pilot study, was completed.

Polar Continental Shelf Project,
Department of Energy, Mines and
Resources (G. D. Hobson)

Devon lIsland lce Cap (W. S. B, Paterson, R. M.
Koerner). A borehole, 299 m deep, was drilled
to bedrock about 300 m down-slope from the
hole drilled in 1971. A complete core was
recovered in good condition. Preliminary results
of oxygen-isotope analyses, carried out at the
Geophysical Isotope Laboratory in Copenhagen
(W. Dansgaard), indicate that the core spans
the Wisconsin Glaciation and the Sangamon
Interglacial with traces of an earlier glaciation
at the bottom. Macroscopic dirt inclusions, but
no dirt layers, were observed in the lowest 3 m
of core. Bubble stretching and closely-spaced
horizontal fractures were observed below 175 m,
except in the lowest 4 m where the ice was
unfractured. Electrolytic conductivity of the melt
water from the drill varied between 1.5 and
3 uS/cm, with higher values in most of the
lower third of the core. Temperatures in the
borehole were —23.0°C at 12 m and —18.5°C
at the bottom. The gradient near the bottom
would correspond to a geothermal heat flux of
1.5 upcal cm™? sec ~' which is close to the
world-wide average. Inclination and diameter
were measured in both boreholes.



Samples were collected from a 5 m pit and
hand-augered cores near the drill site and also
from the current annual layer on a traverse
across the ice cap from north-west to east. These
samples will be analysed for B-activity, deuterium
and tritium by Atomic Energy of Canada Ltd.,
as well as for oxygen isotopes. The 1970-71
mass balance of the north-west part of the ice
cap was —69 kg m™2, the 1960-71 average is
—72 kg m™. However, comparison of measured
strain rates with present accumulation rate sug-
gests that the ice cap may be thickening slightly
in the vicinity of the drill site.

Axel Heiberg Island, N.W.T., McGill
University (+. Mduller)

With six field personnel at the beginning of the
season a party of three remained throughout to
carry out routine field work for the 14th con-
secutive summer. Logistic support was again
provided by the Polar Continental Shelf Project
of the Department of Energy, Mines and
Resources, Ottawa, between 8 May and 27
August.

Mass balance of the White and Baby Glaciers.
A total network of some 120 stakes for the two
glaciers was maintained. Accumulation measure-
ments were made three times for the White
Glacier and six times for the Baby Glacier and
ablation readings were made every two weeks.
The amount of winter accumulation (71/72) was
slightly higher than usual and the equilibrium
line was found to be much lower than in an
average year, The higher Baby Glacier showed
almost no ablation whereas the lower White
Glacier showed a near usual loss.

Automatic weather stations (K. Schroff). With
heating and power supply for the weather
stations still causing problems for winter
operations, the short time available to the
expedition electrical engineers, also involved in
the North Water project, was spent in modific-
ation and repair of the six automatic weather
stations installed in earlier years. Winter data
for wind speed and direction, temperature and
relative humidity were recovered for the first
time from the accumulation area of the White
Glacier. All other stations, at the equilibrium line
and tongue of the White Glacier and at base
camp, were maintained in continuous operation.

Heat budget and meso-climate (A. Ohmura).
An important addition to the project was an
improved radiation programme using a pyrhelio-
meter and Davos PD-4 pyranometer/pyrradio-
meter for separate measurement of the four main
radiation components from which the net-
radiation can be computed. This overcomes the
disadvantage of the net-radiometer, used in
previous years, whose calibration-coefficient
drifted significantly over surfaces of high albedo.
Pyrheliometry was carried out whenever cloud-
free sky conditions prevailed. The resulting

measurements of direct beam solar radiation will
serve to determine the contribution of this
radiation component to the global radiation at
low sun angles, to provide calibration of the
other radiometers in the field and finally to
determine the turbidity coefficient of the high
arctic atmosphere. From the global radiation and
reflected radiation the change of albedo of snow
with variable solar elevation, which is still a
controversial question, was computed. It was
found that the albedo increased with increasing
solar elevation. Angstrom’s turbidity coefficient
was calculated and found to be small with an
average value of 0.016. The calibration-
coefficients of the PD-4 remained constant
throughout the season with slight dependence on
the solar elevation. Turbulent heat fluxes were
measured by three independent methods; by
lysimeter, Bowen’s Ratio and by the aerodynamic
wind profile approximation. The thermographs
were maintained in the expedition area as in
other years and distinct patterns of temperature
distribution were found.

Glacier movement (A. lken). Analysis of
results from previous years has been completed,
and a data report containing all glaciological
surveying measurements collected between 1959
and 1972 will be published.

North Water Glacier Climatology Project,
Arctic Institute of North America and Swiss
Federal Institute of Technology, (F. Miiller). Two
camps out of the three that were planned in
the North Water area in northern Baffin Bay were
established for the first time this summer, in-
volving up to twelve field personnel. After a
reconnaissance of the area in early June a party
of four landed on Coburg Island, NNW.T. on 16
June to establish the Coburg Island base station.
Logistic support was provided by the Polar
Continental Shelf Project, Department of Energy,
Mines and Resources, Ottawa. The establishment
of the second base station, on Nordwest @. in
the Danish Carey Islands, after serious difficulties
was effected with the help of the United States
Air Force, operating from Thule, in early October.
The winter programmes of data gathering for
both stations are similar, with meteorological
data collection by manual synoptic observations
and by the use of OTT eight-channel automatic
weather stations. A feature of the programme is
the emphasis on mesoscale data collection with
unattended automatic weather stations on moun-
tain tops near both base stations and a third
unattended station on Clarence Head, Ellesmere
Island, N.W.T. Regular sea ice observations will
be made from both stations throughout the winter
together with the daily sampling of isotope con-
tent of atmospheric water (using a system
designed at the University of Bern) and isotope
sampling of settled snow after major precipit-
ation events. Both base stations are manned by
three-man parties during the winter-period.



Snow and lce other than Glaciers

University of Colorado, Institute of Arctic
and Alpine Research (R. G. Barry,
J. J. Jacobs)

Sea ice

Surface energy budgets of fast ice at Broughton
Island (67.5°N, 64°W), N.W.T. were studied
from late May to August, 1972. The programme
included micrometeorological measurements on
the fast ice and ice thickness surveys. Climato-
logical observations were continued. The summer
of 1972 was one of unusually severe ice con-
ditions for this section of Davis Strait, and our
results are being examined together with syn-
optic data in an attempt to understand this
situation. Meteorological satellite data are being
analyzed to obtain regional extrapolations of
synoptic surface energy budgets.

Université Laval, Ice Mechanics
Laboratory (B. Michel)

Ice formation

Frazil ice formation is being studied in a
cylindrical tank in a laboratory cold room. Air-
water temperatures are measured at the interface
and forms and types of ice formation are ob-
served by varying the flow velocity in the tank.
Many studies were made last winter on the
discharge of ice on the St. Lawrence river and
on the characteristics of the glaciological winter
along its course.

Mechanical properties of ice

An extensive programme is being completed on
brittle behaviour of fresh water ice. Flexural
strength of river ice was measured last winter
in the St. Lawrence river on small and large
beams. The studies on ice thrust exerted by
thermal expansion are completed.

Model ice techniques

A programme is under way on the ductile
behaviour and properties of model ice for
simulation purposes. Tests were carried on with
model ice on cylindrical and conical structures
and an ice jam in the Bécancour river was
studied.

McGill University, Ice Research Project
(E. R. Pounder)

Sea ice

Four people took part in the pilot project for
AIDJEX in April 1972. They carried out micro-
meteorological profile measurements to determine
the surface roughness of the ice, and the
influence of advective transport of air. A number
of conductivity, temperature, depth probes were
carried out below the ice surface to a depth of
several hundred metres. An experiment to
measure the under-ice roughness using a two-
component hot film current meter was unsuc-
cessful when the hot films proved to be
inadequately insulated against sea water under
pressure.
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Defence Research Board,
(G. Hattersley-Smith, H. V. Serson)

Sea ice and ice shelf Surveys

Between 22 April and 1 June ice thickness
measurements were made on a traverse from
the head of Tanquary Fiord through Greely Fiord
to the mouth of Nansen Sound, thence across
Sverdrup Channel and Peary Channel into Prince
Gustaf Adolf Sea. The two-man party, travelling
with two ‘‘Alpine’” Ski-doos and four sleds,
covered 1230 miles.

The 1540 km? plug of multi-year ice occupying
the mouth of Nansen Sound was found to have
broken up. A 910 km? section was found frozen
into one-year ice off the mouth of Otto Fiord,
while the remainder of the ice plug occupied
the north-eastern side of Nansen Sound between
White Point and the Fjeldholmen Islands. The
lines of ablation stakes established in 1970-71
were lost, but data from four integrating solar
radiation meters were recovered. Samples of
ice-rafted gravel were obtained off Krueger Island
and a hole was drilled through a piece of ice
shelf in Audhild Bay.

The ice cover on Rens Fiord was typical of
the fiords of north-western Axel Heiberg Island.
Smooth one-year ‘‘lake’’ ice at the head of the
fiord overlay 3 m of fresh water which was
dammed in by heavy multi-year ice at the mouth
of the fiord. The multi-year ice in Sverdrup
Channel appeared unchanged since 1970, except
that the surface topography was more irregular;
the ice thickness varied from 5.92m at the
northern end of the Channel to 4.44 m between
Meighen Island and the Fay Islands. Peary
Channel was covered by 9/10ths new ice and
1/10th multi-year ice lying along the north-east
side of Ellef Ringes Island. Multi-year ice, 3.94m
thick, covering Louise Fiord, had apparently
formed in situ, as there was no evidence of
pressure. Polar ice covered Prince Gustaf Adolf
Sea where one-year ice between old floes had
been subject to extreme pressure.

Between 1 June and 7 June the accumulation
networks on the Ward Hunt ice rise and ice
shelf were scaled, and twenty missing stakes
were replaced. Although a few small pieces of
ice shelf had calved off, the northern boundary
remained the same as in 1963.

Investigations related to climatic change, (G.
Hattersley-Smith)

Climatic change over recent decades and cen-
turies has a direct bearing on the movement and
distribution of sea ice. Knowledge of past
changes can help to interpret present trends in
sea ice behaviour.

In continuation of previous studies, field work
during July and August in Disraeli Fiord pro-
vided further information on the unique ice
regime in this fiord, which is covered by peren-
nial freshwater ice. Driftwood was collected



from various points on the fiord; it will be
identified as to species and then radiocarbon
dated. From these data, it is hoped to make
deductions on changes in concentration of Arctic
Ocean ice with time, and a more accurate
assessment of the period when Disraeli Fiord
became sealed off by the Ward Hunt Ice Shelf,
the main source of existing ice islands.

Frozen Sea Research Group, Department
of the Environment, (E. L. Lewis)

Sea ice

During March and April 1971 a field operation
was conducted from the Greely Fiord base
(80° 36’N, 79° 35'W). Oceanographic con-
ditions were measured along the fiord and
simultaneously at two locations in an attempt
to understand water movement and the flushing
action of tides. Observations of dye puffs injected
immediately below the growing ice sheet showed
that the current reversed at a depth of 1 m.
These studies are related to an understanding
of pollutant dispersion. In the same context, a
study of run-off in Arctic regions has been
completed in order to estimate the annual fresh
water input to the fiord. We consider that we
are now able to obtain temperature and salinity
measurements at known limits of accuracy
during the Arctic winter and spring with the
Guidline C.T.D. system. This has incorporated
a study of experimental work by the National
Research Council on the electrical conductivity
of seawater very close to freezing point.

Preliminary experiments were conducted on
the freezing point of seawater samples collected
immediately below the growing ice sheet in
order to ascertain whether the potentially
different ionic concentrations of salts in the
water had a significant effect.

Starting in August 1971 a series of field
operations was undertaken in Cambridge Bay,
N.W.T. (105°W, 69°N), to study seasonal vari-
ations in surface water structure associated with
the growth and decay of sea ice.

An oceanographic sled was mounted on a
10,000 Ib raft anchored in Cambridge Bay in
order to make measurements of temperature
and salinity during late summer and fall.

Geological Survey of Canada,
(D. A. Hodgson, V. N. Rampton)

Ground ice

Ground ice content was recorded in the course
of mapping surficial materials and assessing
terrain sensitivity on the Fosheim Peninsula,
Ellesmere Island. Preliminary studies indicate
a considerable volume of ice present as sills
and veins in fine-grained deposits and even in
poorly lithified bedrock. Ice wedge polygons are
widespread in all but the coarsest materials.

Glaciology Division, Department of the
Environment (O. H. Loken)

Floating ice section (R. O. Ramseier)

Theoretical and experimental work has been
completed on the behaviour of different types of
fresh water ice in the ductile range and present
projects include large scale field investigation
on lake and river ice.

1) Lake and river ice

The programme includes detailed studies of
growth and mechanical properties in order to
predict the physical properties of floating ice by
using standard meteorological and hydrodynamic
information and remote sensing techniques.
Other studies include direct examination of
physical and mechanical properties of ice from
selected sites in the St. Lawrence River, St.
Claire River, Lake Erie and Lake St. Clair. This
includes large ‘“‘in situ’” beam tests in the
1971-72 winter season.

2) Sea ice ground truth

As part of the AIDJEX programme, a study was
initiated to obtain data on the vertical and
horizontal variations of physical properties of
first-year and second-year sea ice for correlation
with remote sensing information.

Ice Science Section (S. J. Jones)

Oil pollution studies (E, C. Chen)

Present studies include: (a) determination of
spreading coefficients of oils and ice surfaces,
(b) investigation of the effects of oil/water
emulsions, (c) ageing petroleum oils on ice
surfaces, and (d) vapour-liquid equilibrium of
hydrocarbon-oils/ice system. The project in-
cluded participation in U.S. Coast Guard Oil
Arctic Winter Oil Spill Test in January 1972.

Geotechnical Section, Division of
Building Research, National Research
Council, (L. W. Gold)

Ice mechanics

A study was completed on the deformation of a
specimen of columnar-grained ice under a
constant compressive stress of 1 kg/cm?. The
load was applied continuously over a period of
about 4 years and produced a total strain of
about 2%. The temperature was changed during
the test over the range O to —40°C.

The strain-rate dependence of Young’'s
modulus of granular and columnar-grained ice
has been studied with the assistance of A.
Traetteberg, a visiting scientist from the
Hydraulic Institute in Trondheim, Norway.

Preliminary work has been completed on the
deformation behaviour of columnar-grained ice,
subject to a constant rate of strain perpendicular
to the long direction of the grains, essentially to
complete restraint in the second principal strain
direction and with no restraint in the third. The
yield strength is increased by a factor of about
2 when the direction of no restraint is parallel
to the long direction of the grains.



Ice engineering

The uplift force exerted on piles and foundation
walls by an ice cover, subject to a change in
water level, is being investigated.

Avalanches

A model for the prediction of the size o