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This paper describes glacier investigations in Canada from 1880 to
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Questo articolo descrive gli studi glaciologici in Canada dal 1880 al
1990. Viene dapprima discussa I'influenza iniziale della Canadian Pacific
Railway e dell’ Alpine Club of Canada, poi vengono riassunti quegli sviluppi
prima, durante e dopo, le principali iniziative internazionali del IGY, IHD
e THP che hanno posto le basi per gli attuali programmi di studio.
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INTRODUCTION

The nature of glacier observations in Canada has been
somewhat different from that in the European Alps. The
glacierized mountain regions are largely unpopulated and
few of the limited highways and railways that pass through
them come close to glaciers. There has been no sedentary
population, sensitive to changes that were taking place,
able to observe the ice cover over decades, centuries and
millennia, and pass on a record to their descendants. Fur-
thermore, the pragmatic needs of hydro-power companies
and water providers have played a fairly minor role in the
development of glaciological studies in Canada. Scientific
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curiosity, apparent concerns over sovereignty, and a desire
to participate in major bilateral and international initiatives,
have been much more influential.

Although Indian legends do refer to glaciers, the earli-
est recorded description seems to be that by James Hec-
TOR in 1861, who visited the Southeast Lyell Glacier
(51°54’N, 117°2’W) in the Rockies in 1858. In 1871, the
Government promised British Columbia a transcontinen-
tal railway if it joined the Confederation. This was com-
pleted in November 1885 and the first passenger train left
Montréal in June 1886. At last it was possible to pass through
the mountains, and the string of hotels constructed by the
Canadian Pacific Railway meant those with money, time
and the inclination, could explore what became known as
the Canadian Alps and make the first observations of glaciers.
Facilities such as Chateau Lake Louise and Glacier House
were built, providing bases from which the early amateur
and professional scientists worked. Imported Swiss guides
wetre made available to those wishing to climb or do glacier
research.

HISTORIC (PRE-1945)

Passengers crossing Rogers Pass, in the Columbia Moun-
tains, the central of three major north/south mountain chains
in British Columbia, had to leave the train for refreshments
at Glacier House because the grade was too steep to accom-
modate a restaurant car. This stop was within sight of the
Tllecillewaet ot Great Glacier (51°14°N, 117°26’W) which,
together with the neighbouring Asulkan Glacier, became the
object of the first glaciological investigations. The Vaux fa-
mily of Philadelphia, who spent their summer vacations here
from the late 1890s onwards, carried out systematic studies
of these two glaciers, as well as of Yoho Glacier (51°36’N,
116°32°W) on the British Columbia side of the Rockies
(Cavery, 1983; Vaux & Vaux, 1899, 1908; Vaux, 1913;
and VaAux, 1909) for about 15 years.

321



Victoria Glacier (51°23’N, 116°17°W) in the Rockies,
visible and easily accessible from Chéiteau Lake Louise,
was another object of early attention. Studies here, and on
the neighbouring Wenkchemna (51°19°N, 116°14°W) and
Yoho glaciers, were conducted by the Smithsonian Institu-
tion (SHERZER, 1907; GARDNER, 1978), with scientific cu-
riosity as the principal motivation.

In many European countries, mountaineering clubs ha-
ve been at the forefront of glacier observations. Recalling
this tradition, when the Alpine Club of Canada (ACC) was
founded in Banff in 1906, it included in its constitution
a commitment to the scientific observation of glaciers.
Studies on Yoho Glacier were extended by A.O. WHEE-
LER and fellow members of the ACC, which held a number
of field camps in that valley (WHEELER, 1911, 1934). Club
members also contributed incidental information on seve-
ral other glaciers in the region. Activities ceased during
the First World War and were quite sparse in the inter-
war years (McCousrey, 1938; MuNDAY, 1931; PALMER,
1924; THoRINGTON, 1938).

Thus, until the middle of this century, obsetvations in
Canada were largely limited to a few glaciers close to the
railway line, principally the Illecillewaet, Asulkan and Yo-
ho, and were not continuous. A hint of what the future
held in store could be seen in the 1931 aerial survey of gla-
ciers in Labrador, completed under the auspices of the
American Geographical Society (AGS) by Forees (1938),
which included some ground observations of Bryant’s Gla-
cier (59°19’N, 63°56’W; OpELL, 1933).

1945 TO MID-1950s

A different perspective came in the immediate post-
war period with a recognition by the Dominion Water and
Power Bureau (Dwpg) that the melting of glaciers might be
an important factor in the assessment of western Canadian
water resources. The Bureau decided to initiate an annual
survey of glaciers. In 1945, seven glaciers in Alberta (An-
gel [52°41N, 118°04W], Athabasca [52°12N, 117°15W1,
Freshfield [51°46N, 116°54W], Peyto [51°41N,
116°33W], Saskatchewan [52°12N, 117°08W1, Southeast
Lyell, and Victoria) were selected for observation by the
Dwrg’s Calgary office and eight in British Columbia (Bu-
gaboo [50°44N, 116°46WI], Franklin [51°14N,
125°28W], Helm [49°58N, 123°W1], Illecillewaet, Koka-
nee [49°45N, 117°08W1, Nadahini [59°44N, 136°41W],
Sentinel [49°54N, 122°59W] and Sphinx [49°55N,
122°58W1) were chosen by their Vancouver office. The
position of the snout and changes in its areal extent were
measured and plaques placed on the ice surface to measure
velocity. Although some annual surveys were abandoned
after a few years, many continued until 1950 when they
became biennial. By the mid-1960s, observation was by
terrestrial photogrammetry. Although the detailed reports
were prepared by the Dwps as internal documents, some
results were published (Corrier, 1958; Lang, 1943;
McFaARLANE, 1946; MEEK, 1948). Summaries of the re-
ports for Peyto Glacier and the Victoria Glacier were pu-
blished later (e.g. OMMANNEY, 1972).
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In 1948, the AGS established the Juneau Icefield Re-
search Project. Although this concentrated on glaciers in
Alaska, it laid the groundwork for the Summer Institute
of Glaciological and Arctic Sciences that, from its subsi-
diary base in Atlin, B.C., has contributed to knowledge of
some Canadian glaciers in the area, particularly the Cathe-
dral (59°20N, 134°06W; FieLp & MILLER, 1950; MAR-
cus, 1964; MILLER & ANDERSON, 1974). Another AGS ex-
pedition visited several glaciers in the Rockies in 1953,
mapping them and determining variations for the Robson
(53°08N, 119°06W), Columbia (52°10N, 117°23W),
Southeast Lyell, Peyto, Freshfield, Athabasca and Saskat-
chewan glaciers using photographic and botanical techni-
ques (F1ELD & HErusser, 1954; HEUSSER, 1960).

Advances in transportation technology, first seen in
Labrador, made a significant impact on post-war field re-
search in Canada. Previously inaccessible areas were ope-
ned up to scientists. Pat Baird, through the Arctic Institu-
te of North America (ANA), mounted a major expedition
to Baffin Island in 1950 to study the Barnes Ice Cap
(70°10N, 73°30W; Bairp, 1952a) and to the Penny Ice
Cap (67°10N, 66°13W; BAIRD & a/ii, 1953) in 1953. The-
se expeditions provided the first substantial information
on glaciers in this region (BAmp, 1952b; Orvie, 1953,
1954; Warp, 1954). Other scientists also found it easier
to work independently in such areas, e.g. MERCER’S (1956)
study on Grinnell Glacier (62°32N, 66°51W).

Meanwhile, in the High Arctic, a group sponsored by
US military agencies, starting in 1953, was attempting to
understand the nature and origin of ice islands, such as
Fletcher’s Ice Island or T-3, by working on them and by
studying the Ward Hunt Ice Shelf (83°7N, 73°30W)
(CrARrY, 1956).

MID-1950s TO MID-1960s

Internationalism in this period exerted a strong in-
fluence on Canadian glaciological investigations. Although
the International Geophysical Year (Icy) (1957-1959) did
not have a specific emphasis on such studies, it prompted
some organizations to undertake new programs or to ex-
tend existing ones. Canadian participation in the Icy led
to a University of Toronto Expedition to study the Salmon
Glacier (56°08N, 130°04W; DoELL, 1963; HAUMANN,
1960; RuUsSELL & alii, 1960). On Ellesmere Island, the De-
fense Research Board (DRB) started a program on the Gil-
man Glacier (82°6N, 70°37W) and took over the observa-
tions on the Ward Hunt Ice Shelf (HATTERSLEY-SMITH,
1954, 1959; LisTER, 1962; LyoNs & alii, 1972; RAGLE &
alii, 1964; WEBER & alii, 1961).

In the period immediately following the Igy, concern
in Canadian government circles about security and sove-
reignty in the Arctic, and a lack of knowledge about that
region, translated into funding for several major projects.
The Geological Survey of Canada mounted Operation
Franklin to map the geology of the Queen Elizabeth
Islands. A consortium of McGill University professors, in
conjunction with George Jacobsen, obtained a major expe-
dition grant from the National Research Council to launch



the Jacobsen-McGill Arctic Research Expedition to Axel
Heiberg Island under the direction of Fritz MULLER. The
Department of Mines and Technical Surveys (DmrTs) es-
tablished the Polar Continental Shelf Project (Pcsp) to or-
ganize Arctic logistics and a multi-disciplinary investiga-
tion of the continental shelf, appointing Fred Roots as its
first Coordinator. The Ama received support for an expe-
dition to Devon Island, and the DrB continued and ex-
panded its studies on Ellesmere Island. The latter expedi-
tion, led by Geoffrey HaTTERSLEY-SMITH, named Opera-
tion Hazen after the lake on which its base camp was lo-
cated, later became Operation Tanquary when the camp
was moved to the head of that fiord. All these activities
combined to raise glaciological research in Canada to a
new level and helped establish a reputation in the interna-
tional scientific community that continued long after the
expeditions finished.

The McGill expedition started with a small reconnais-
sance party in 1959, followed in 1960 and 1961 by large
multi-disciplinary parties, working on glaciers in the Expe-
dition Area (Crusoe, Baby, White [79°27N, 90°40W] and
Thompson) and on Miiller Ice Cap (79°54N, 90°59W;
ApAms, 1966; ANDREWS, 1964; HaVENS, 1964; HAVENS &
alii, 1965; MULLER, 1961; MULLER 1962; MULLER & alii,
1963; ReppraTH, 1965). A comprehensive list of publica-
tions arising out of this early work was included in the
glacier inventory of Axel Heiberg Island (OMMANNEY,
1969).

Although principally a logistics body, provision was
made within the mandate of the Pcsp for the hiring of
staff scientists to cover disciplines not present within the
participating government departments. Stan PATERSON
joined the Pcsp and started working on the Meighen Ice
Cap (79°57N, 99°8W). By the mid-1960s, his program on
that ice cap had been expanded to include the Melville Ts-
land ice caps (75°38N, 114°) and the Devon Ice Cap
(75°20N, 82°30W), taking over in the latter case from the
AA program that was winding down. The ANA program
involved mass-balance and meteorological studies on the
Devon Ice Cap as well as on the Sverdrup Glacier
(75°41N, 83°16W; ArorLonio, 1962; HoLmGREN, 1971;
HynpMmaN, 1965; KEELER, 1964; KOERNER, 1966).

Operation Hazen on Ellesmere Island was a large
multi-disciplinary investigation, similar to the McGill one
on neighbouring Axel Heiberg Island. The glaciological
part was concentrated on Gilman Glacier, the Ward Hunt
Ice Shelf and Ward Hunt Ice Rise. It resulted in reports
on glacier surveying (Dorrer, 1971; Faic, 1966), mass
balance (HATTERSLEY-SMITH, 19602, 1961; HATTERSLEY-
SMITH & SERSON, 1970; SAGAR, 1964), temperatures
(HATTERSLEY-SMmITH, 1960b; Lyons & RAGLE, 1962),
radio-echo sounding (HATTERSLEY-SmITH, 1969b) and a
popular account of the work done (HATTERSLEY-SMITH,
1974). A comprehensive bibliography covering this and
other work on Ellesmere Island has been published (Om-
MANNEY, 1982).

Further south, the Geographical Branch, another divi-
sion of the Department of Mines and Technical Surveys,
was continuing the work begun by the Baird expedition on
the Barnes Ice Cap. Geomorphologists were intrigued by

this remnant of the last Ice Age and started a major inves-
tigation to map and study evidence of Wisconsinan glacia-
tion in the area. Included were studies of the Barnes Ice
Cap itself and the small Lewis Glacier (70°26N, 74°46W)
at its northern margin (ANonyMous, 1967; IvEs, 1967,
LoKEN & ANDREWS, 1966; SAGAR, 1966). Some additional
observations were also made on the Penny Ice Cap (We-
BER & ANDRIEUX, 1970).

Most of the expeditions described above owed much to
the transportation revolution mentioned previously. In the
mid-1940s, early 1950s and early 1960s, long-range air-
craft acquired the trimetrogon and vertical aerial photo-
graphs that provided the first basis for really understand-
ing the nature of vast areas of Canada. Military air-photo
interpreters, returning to school as mature students after
the war, and others, used their knowledge to analyze these
photographs, providing the necessary preliminary informa-
tion for planning major expeditions. Finally, the use of
small fixed-wing aircraft equipped with low-pressure bal-
loon tires, able to land on unprepared ground, and pilots
who were willing to accede to scientists’ often unreasona-
ble requests, ensured the successful deployment of in-
numerable field camps in these desolate areas.

During this time of major activity in the Arctic regions
of Canada, there were also significant developments on the
mainland.

In 1961, the Ags and AmA jointly established the
Icefield Ranges Research Project (Woob, 1963), similar in
scope and intent to the McGill and DRB expeditions. It
was centred on what is now Kluane National Park and in-
cluded detailed glaciological and climatological studies,
particularly of Kaskawulsh Glacier (60°45N, 139°06W/)
and around Mount Logan. It was partly an outgrowth of
the earlier U.S. Operation Snow Cornice. The results of
the scientific investigations were published in four
volumes by the AGS (BusuNELL & Marcus, 1974; Buss-
NELL & RAGLE, 1969, 1970, 1972).

Further south, in the Coast Mountains, a study in con-
nection with a mining development was initiated on the
Leduc, Frank Mackie, Berendon (56°15N, 130°05W) and
Salmon glaciers by Bill MaTHEWS (1964b) of the Universi-
ty of British Columbia. Of particular concern was the ac-
tivity of the Berendon Glacier (FisuEr & Jongs, 1971; Un-
TERSTEINER & NYE, 1968). Later work here focused on the
provenance of material within and on the glacier (EYLES &
Rocerson, 1977, 1978; RogersoN & Evres, 1979).

The number of active glaciologists around the world
who had some affiliation with these early Canadian pro-
grams Is very impressive.

MID-1960s TO 1990

The most important stimulus, in what might be termed
the modern period, was provided by the International
Hydrological Decade (IHD) (1965-1974), which led to
a further expansion of glaciological studies in Canada
(L¢xEeN, 1971; OMMANNEY, 1975). In the Cordillera, five
glaciers (Place [50°25N, 122°36WI, Sentinel, Woolsey
[51°08, 118°], Peyto and Ram River [51°51N, 116°12W1)
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were selected for an east/west transect of the Cordillera,
and Berendon Glacier was added to provide a link in a
north-south chain. The program was run by the Glacier
Section of the Geographical Branch, DmTs, the forerunner
of the Snow and Ice Division of Environment Canada and
now patt of the National Hydrology Research Institute
(Nurr) (FocArast &  MOKIEVSKY-ZUBOK, 1978;
MOKIEVSKY-ZUBOK & STANLEY, 1976a, 1976b; (DSTREM,
1966, 1973; Youne, 1981; YounNG & STANLEY, 1976).
Standardized mass-balance measurements followed proce-
dures initially outlined by {PsTrEM & STANLEY (1966) and
subsequently refined (DsTrREM & Brueman, 1991).
Decade Glacier (69°38N, 69°50W) on Baffin Island
was selected as a contribution to the north-south chain in
the eastern Arctic (Lgpren, 1972; DsTREM & aliz, 1967),
which included the Drs studies on Per Ardua Glacier
(81°31N, 76°27W) and the McGill studies on White and
Baby glaciers (Young, 1972). The effective network was
much larger than the official «representative glacier ba-
sins» as existing research investigations continued or were
expanded to include a larger hydrological component.
Thus, in the Arctic, data continued to be collected from
the Ward Hunt Ice Shelf and Ice Rise (Hattersley-Smith
and Serson, 1970), Gilman Glacier, Meighen Ice Cap
(ArT, 1979; ARNOLD, 1965; PATERSON, 1969), the Melville
Island ice caps (PATERsoN & KOERNER, 1974; SPECTOR,
1966), the Devon Ice Cap (Art, 1978; KoERNER, 1970,
1979; KoERNER & RUSSELL, 1979), and the Barnes Ice Cap
(LoxEN & SAGAR, 1968). New studies included those on
an unnamed ice cap near St. Patrick Bay, Ellesmere Island
(81°57N, 64°12W; BrADLEY & EncLAND, 1977) and on
Boas and Akudnirmuit glaciers, Baffin Island (67°35N,
65°14W) by the University of Colorado (WEAVER, 1975).
Elsewhere on the mainland, related studies began on
Rusty or Fox (61°12N, 140°18W; CrARKE & CLASSEN,
1970; Corrins, 1972; Crossiey & CLARKE, 1970),
Cathedral (Ciarek, 1977; GuieNg, 1975; Miigr, 1975)
and Drummond (51°36N, 116°02W; BrUNGER & ali,
1967) glaciers. Many of these did not continue throughout
the Decade and of the representative studies, those on
Woolsey, Ram River, Berendon, Decade and Per Ardua
were terminated during or at the end of the Decade. The
others continued to the 1990s as part of the International
Hydrological Programme (HarserLl & Horrzie, 1993).
The availability of semi-permanent facilities at most of
these glaciers, and core staff to maintain a measurement
program throughout the summer melt season, led to the
development of many other complementary glaciological
investigations. The case of Peyto Glacier exemplifies this.
Studies here, during and since the THD, have included the
following: cartography (SEpcwick & HEeNocH, 1975;
Youne & ArnoLDp, 1977), dendrochronology (PARKER &
Henoch, 1971), depth sounding (Goopman & TERROUX,
1973; Hosson & JoBIN, 1975), instrumentation (YOUNG,
1976), hydrochemistry (CoLrins & Youne, 1979), hydro-
logical modelling (Derixx, 1973, 1975; Young, 1982),
mass balance and techniques (Youne, 1975, 1981) and
meteorology (Féun, 1973, Goobison, 1972a, 1972b;
Munro, 1976; Munro & Davigs, 1978; Munro & YOUNG,
1982; Naxawo & YouNG, 1982; SteENNING & alii, 1981).
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The need to place these single-site observations within the
larger regional context was recognized. So the studies were
extended to include Yoho Glacier on the other side of the
Continental Divide, and the intervening Waputik Icefield,
from which both glaciers flow. By the 1990s, it had revert-
ed to annual surveys of winter and summer balance on
Peyto Glacier, complemented by occasional university col-
laborations (HAEBERLI & HoELZLE, 1993).

In the Coast Mountains, continuous records were
maintained on Sentinel and Place glaciers, which became
benchmarks for comparison with shorter-term mass-
balance investigations in other parts of the range. In a
move towards more applied science, most of these were
closely related to the operational needs of various water-
management agencies: the Bridge River glaciers for the
Downton Reservoir (50°49N, 123°33W; MOKIEVSKY-
ZUBOK, 1980); the Andrei, Alexander, Forrest Kerr, Nata-
vas, and Yuri glaciers for a hydroelectric development in
the Stikine and Iskut river basins (56°55N, 130°55W;
Focarasi, 1981; MoKIEVSKY-ZUBOK, 1983b); and Bench
and Tiedemann glaciers for a similar study in the Homath-
ko basin (51°20N, 125°W; MOKIEVSKY-ZUBOK, 1983a).
However, the success of energy-conservation programs, an
environmental ethic opposed to new dam construction,
and an economic downturn caused hydro companies to
reassess their options and led to the withdrawal of private-
sector support for glacier-monitoring and the return to a
minimum level (Scumok, 1990).

On the Barnes Ice Cap, the mass-balance program soon
changed to one emphasizing glacier physics (CLASSEN,
1977; HorpsworTH, 1975; Hooke, 1973, 1976, 1981;
Hooxe & CrauseN, 1982; Hooke & HubpLesTON, 1981;
HooxEe & alii, 1979; HupLEsTON, 1980; Jongs, 1972). Fol-
lowing cancellation of the NHRI program here, continuity
was maintained for a few years by University of Minnesota
studies that have now finished.

Interest in reconstructing past climates in the High
Arctic led to deep ice coring on the Meighen Ice Cap, the
Devon Ice Cap and the Agassiz Ice Cap (80°25N, 75°W)
by the PCSP. Mass-balance investigations had been an in-
tegral part of the observations, but the focus now is really
on the interpretation of the ice cores (DOAKE & a/ii, 1976;
Fisuer, 1979; Fisuer & KorrnER, 1981; KOERNER, 19774,
1977b, 1992; KoerNer & Fisuer, 1979; KorrneEr &
PaTERSON, 1974; KoerNER & TaNAGucHI, 1976; LicHTI-
FeperovicH, 1975; OswaLp, 1975; PaTerson, 1968,
1976, 1977; PatersoN & CLARKE, 1978; PATERSON & alii,
1977; WALFORD & alii, 1977). In the late 1980s, the group
was incorporated into the Terrain Sciences Division of the
Geological Survey of Canada. It responded to budget cuts
by seeking external funding to support its field work. The
latest initiative in 1995 was a deep drilling on Penny Ice
Cap, in collaboration with the Japanese.

McGill University continued the Axel Heiberg investi-
gations after the 1959-1962 Jacobsen-McGill phase. When
Fritz MULLER moved to the Geographisches Institut in
Zirich, the work was largely directed from Switzerland.
Many excellent research reports and papers have been
written by expedition members (ALEAN & MULLER, 1977;
ArNOLD, 1981; BRAITTHWAITE, 1981; HAMBREY & MULLER,



1978; Ixen, 1974; Maac, 1969; MULLER, 1976). Regular
mass-balance observations survived into the 1990s, thanks
to Trent University, making the records from White Gla-
cier amongst the longest anywhere in the world (CocLEY
& alii, 1995).

Changing priorities and reduced resources led to the
abandonment of the Arctic glacier program of Nurr. Per
Ardua Glacier, which had been handed over to this group
on the termination of the Drs Operation Tanquary, was
given up, as was a new project on Leffert Glacier (78°41N,
75°1W) and a shorter-term study of d’Iberville Glacier
(80°26N,77°33W; HoLpsworTH, 1977b). Some work has
continued on the Ward Hunt Ice Shelf (JerrriES & alii,
1990).

In the mid-1960s, following the Glacier Mapping
Symposium held in Ottawa and recommendations from
the National Research Council’s Subcommittee on Gla-
ciers, the Water Survey of Canada (Wsc) had swit-
ched to a program of terrestrial photogrammetry that
involved mapping only the ablation areas of their glaciers
every two years (REID & CHARBONNEAU, 1979a, 1979b).
Snout and plaque surveys of the Athabasca and Sas-
katchewan glaciers were catried out in the intermedia-
te years by the Calgary office of the Wsc (CANADA,
1976). But by the 1980s, all these studies had been aban-
doned.

The accessibility of the Columbia Icefield (52°10N,
117°20W) and the availability of a fairly good historical
sequence of observations, favoured its selection as the site
for a whole variety of glaciological studies. These have in-
cluded glacier chemistry (EpsTEIN & SmArP, 1959;
MAYEWSKI & alii, 1979), glacier flow (MEIER, 1960; Pa-
TERSON, 1964, 1970; PATERSON & SAVAGE, 1963; Ray-
MOND, 1971; RiesBy, 1960; SAVAGE & PATERSON, 1963),
depth measurement (Goopman, 1975; KANASEWICH,
1963; RossiTER & alii, 1973), photogrammetry (KONECNY,
1966; PaTersoN, 1966; Rem, 1961), resistivity (KELLER
& FPRISCHKNECHT, 1960), sediment transport (MATHEWS,
1964a) and temperature (PATERSON, 1971). With some en-
couragement from the Canadian Parks Service, this area
continues to attract researchers from a variety of universi-
ties (Luckman & CoLeENuUTT. 1992).

The surge of Steele Glacier in 1966 (61°15N, 140°
11W) led to studies of its cause (BAYROCK, 1967; CLARKE
& Jarvis, 1976; Jarvis & CLARKE, 1974; STANLEY, 1969),
spawned an influential symposium (AMBROSE, 1969) and
helped generate support for related work. Studies inclu-
ded Trapridge, Backe, Rusty and Donjek glaciers
(61°14N, 140°20W; CLARKE, 1976; CLARKE & Goob-
MAN, 1975; CrasseN & CrLARkE, 1971; CorLins, 1980;
Corrins & CLARKE, 1977; HorrMANN & CLARKE, 1973;
Jarvis & CLARKE, 1975; Jounson, 1972; NaroD & CLAR-
KE, 1980), as well as the Tweedsmuir, Lowell and Walsh
glaciers (59°52N, 138°19W; Post & alii, 1976), Otto
Glacier, Ellesmere Island (81°20N, 84°15W,;
HATTERSLEY-SMITH, 1969a), Good Friday Bay Glacier on
Axel Heiberg Island (MULLER, 1969), of the Barnes Ice
Cap (HorpswortH, 1977¢), and the distribution of such
features (PosT, 1969). Clarke continues to maintain an ac-
tive and comprehensive program on Trapridge Glacier in

anticipation of its next expected surge (CLARKE & BLAKE,
1991; WappingToN & CLARKE, 1995).

Curiosity about the environmental effects of the large
polynya known as the North Water, at the head of Baffin
Bay between Greenland and Ellesmere Island, prompted
E. MULLER to launch a major scientific program there. Al-
though the focus was primarily on the energy exchanges,
sea ice and atmospheric effects, mass-balance studies were
started on Coburg Island, on Wolf Glacier, Laika Glacier
and Ice Cap (75°53N, 79°9W; BERGER & MULLER,
1977), on Leffert and a neighbouring unnamed glacier
(MULLER & alii, 1980, 1977). A popular account of this
work and that on Axel Heiberg Island was also published
(MULLER, 1981). Unfortunately, the death of the principal
investigator led to the premature termination of this pro-
ject before all the analyses had been- completed.

Private photo-mapping and field studies by Karl Ric-
ker have added significantly to our knowledge of recent
glacier variations in the Coast Mountains. His studies ex-
tend from the St. Elias Range, through the Hazelton
Mountains, the Pacific Ranges, the Chilcotin Ranges, the
Elaho Range, the Clendenning Range and the Lillooet
Ranges to Garibaldi Provincial Park, where he has colla-
borated with Bill Tupper of the B.C. Institute of Techno-
logy (HaAeBERLI & MULLER, 1988; RicKER & TUPPER,
1992; Ricker & alii, 1983).

As small glaciers are expected to respond quite rapidly
to changes in climate, a welcome addition to the Cana-
dian program was the study of four glaciers in Labrador
(58°57N, 63°47W) sponsored by Memorial University
(RogeRrson, 1986). This investigation continued for seve-
ral years until the provincial agency, that was providing
logistic support, moved to a different area.

Two other studies in the Yukon should also be men-
tioned. Holdsworth has established part of the recent cli-
mate history of the southwest Yukon,through analysis of
an ice core from the summit of Mount Logan (HoLb-
SWORTH, 1977a; HoLDSWORTH & alii, 1992). The drilling
of a second core to verify the results was not supported
and the program was terminated in one of the first rounds
of budget cuts in the late 1980s. University of Ottawa
staff and students have investigated the glacier hydrology
of the Grizzly Creek neighbourhood and debris- and
moraine-covered ice masses there (Jounson, 1976, 1992).

Today, there are few groups or individuals still in-
volved in glacier research in Canada. Within the Fede-
ral Government, the National Hydrology Research In-
stitute carries out a very limited program on three gla-
ciers in the Cordillera, and the GSC continues its ice-
core/climate program in the High Arctic. Yukon is the
primary field area for scientists from the universities of
British Columbia and Ottawa, and the University of Vic-
toria has recently begun studies on Vancouver Island.
Glaciologists are also on the staff of the Universities of
Alberta and Western Ontario, though their primary field
sites are in Europe. The coverage is thin, support weak
and the continuity of the few long-term observation si-
tes is very much in jeopardy. There is no commitment to
any kind of national monitoring program. Recent bud-
get cuts have severely curtailed the Cordilleran studies.
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With the gradual elimination of operational budgets for
the government groups that do remain, priorities are being
dictated by those organizations willing to help fund the
field programs; often these are not even Canadian and the
national interest or need is not a motive. Regrettably,
Canada will becoming increasingly less able to assess the
nature and consequences of changes to her frozen water
resources, especially in terms of hydro-power develop-
ment, water supply, hazards and rising sea level. Of partic-
ular concern to the community of scientists attempting to
address international questions about the effects of climate
change, she will not be able to contribute data on her
share of the Earth system to the global commons.

REFERENCES

Apams W.P. (1966) - Ablation and run-off on the White Glacier, Axel
Heiberg Island, Canadian Arctic Archipelago. McGill University, Mon-
tréal. (Axel Heiberg Island Research Reports Glaciology 1).

ALEAN J. & MULLER F. (1977) - Zum Massenhaushalt des Baby Glacier,
Axel Heiberg Island, Kanadische Hocharktis. Geogr. Helvetica, 32 (4),
203-208.

Avr B.T. (1978) - Synoptic climate controls of mass-balance variations on
Devon Island Ice Cap. Arct. Alp. Res., 10 (1), 61-80.

Avt B.T. (1979) - Investigation of summer synoptic climate controls on the
mass balance of Meighen Ice Cap. Atmosphere-Ocean, 17 (3), 181-199.

AmMBROSE J.W., (ed.) (1969) - Papers presented at the Seminar on the Causes
and Mechanics of Glacier Surges, St. Hilaire, Quebec, Canada, Septens-
ber 10-11, 1968, and the Symposium on Surging Glaciers, Banff, Alber-
ta, Canada, June 6-8, 1968. Can. Journ. Earth Sc., 6 (4), Part 2, 807-
1018.

Anprews R.H.G. (1964) - Meteorology and heat balance of the ablation
area, White Glacier, Canadian Arctic Archipelago - summer 1960 (Low-
er Ice Station: 79°26°N, 90°39'W, 208 m.). McGill University, Mon-
tréal. (Axel Heiberg Island Research Reports Meteorology 1).

Anonymous (1967) - Hydrology of the Lewis Glacier, north-central Baffin
Island, N.W.T., and discussion of reliability of the measurements. Ge-
ogr. Bull,, 9 (3), 232-261.

ApoLLonto S. (1962) - The Devon Island Expedition, 1960-64. Arctic, 15
4), 317-321.

Arnorp K.C. (1965) - Aspects of the glaciology of Meighen Island, North-
west Territories, Canada. Journ. Glaciol., 5 (40), 399-410.

ArnoLp K.C. (1981) - Ice ablation measured by siakes and terrestrial pho-
togrammetry - a comparison on the lower part of the White Glacier: Axel
Heiberg Island, Canadian Asctic Archipelago. McGill University, Mon-
tréal. (Axel Heiberg Island Research Reports Glaciology 2).

Bawrp P.D. (1952a) - The Baffin Island Expedition, 1950. Geogr. Journ.,
118, 267-279.

Bamp P.D. (1952b) - Pasrt I Method of nourishment of the Barnes Ice Cap.
Journ. Glaciol., 2 (11), 2-9/17-19.

Bawo P.D. & alii (1953) - Baffin Island expedition 1953: a preliminary field
report. Arctic, 6 (4), 226-251.

Bavrock L.A. (1967) - Catastrophic advance of the Steele Glacier, Yukon,
Canada. Boreal Institute, University of Alberta. Edmonton, (Occa-
sional Paper 3.)

BerGer P. & MuULLer F. (1977) - Massenhaushalt des Laika Glacier,
Coburg Island, Kanadischer Arktischer Archipel. Geogr. Helvetica, 32
(4), 209-212.

Braprey R.S. & EncGLanD J. (1977) - Past glacial activity in the High Arc-
tic. Department of Geology and Geography, University of Mas-
sachusetts, Amherst, MA, (Contribution 31).

BrarruwArte R.]J. (1981) - On glacier energy balance, ablation, and air tem-
perature. Journ. Glaciol., 27 (97), 381-391.

Bruncer A.G., NeLsoN J.D. & AsuweLL 1.Y. (1967) - Recession of the
Hector and Peyto Glaciers: further studies in the Drummond Glacier,
Red Deer River valley area, Alberta. Can. Geographer, 11 (1), 35-
48.

BusnneLL V.C. & Marcus M.G. (1974) - Icefield Ranges Research Project

326

Scientific Results. Montréal, American Geographical Society, New
York and Arctic Institute of North America.

BusnneLL V.C. & RacLe R.H. (1969) - Icefield Ranges Research Project
Scientific Results. Montréal, American Geographical Society, New
York and Arctic Institute of North America,

BusaneLL V.C. & Racie R.H. (1970) - Icefield Ranges Research Project
Scientific Results. Montréal, American Geographical Society, New
York and Arctic Institute of North America.

BusHNELL V.C. & Racre R.H. (1972) - Icefield Ranges Research Project
Scientific Results. Montréal, American Geographical Society, New
York and Arctic Institute of North America.

CANADA: ENVIRONMENT: INLAND WATERS DIRECTORATE (1976) - 1974-1976
survey of the Athabasca and Saskatchewan glaciers. Water Survey of Canada,
Calgary District Office, Environment Canada, Calgary.

CaveLr E. (1983) - Legacy in ice: the Vaux family and the Canadian Alps.
Peter and Catharine Whyte Foundation, Banff, Altitude Publishing.

Ciarex C.J. (1977) - The Cathedral Massif, Atlin Provincial Park, British
Columbia. Department of Geography, Michigan State University
sponsored by the Foundation for Glacier and Environmental
Research, Pacific Science Center, Seattle, WA, map, 1:20,000.

Crarkg, G.K.C. (1976) - Thermal regulation of glacier surging. Journ.
Glaciol., 16 (74), 231-250.

CLARkE G.K.C. & Brake E.W. (1991) - Geowsetric and thermal evolution
of a surge-type glacier in its quiescent state: Trapridge Glacier, Yukon
Territory, Canada, 1969-89. Journ. Glaciol., 37 (125), 158-169.

Crarxe G.K.C. & Crassen D.F. (1970) The Fox Glacier project. Can.
Geogr. Journ., 81 (1), 26-29.

Crarke G.K.C. & Goodman R.H. (1975) - Radio echo soundings and ice-
temperature measurements in a surge-type glacier. Journ, Glaciol., 14
(70), 71-78.

CLARKE G.K.C. & Jarvis G.T. (1976) - Post-surge temperatures in Steele
Glacier, Yukon Territory, Canada. Journ. Glaciol., 16 (74), 261-268.

CrasseN D.F. (1977) - Temperature profiles for the Barnes Ice Cap suige
zone. Journ. Glaciol., 18 (80), 391-405.

Crassen, D.F. & Crarke G.K.C. (1971) - Basal hot spot on a surge type
glacier. Nature, 229 (5285), 481-483. :

Cocrey J.G., Apams W.P., EccLEsTONE M. A., JuNG-ROTHENHAUSLER F.
& Ommanney C.S.L. (1995) - Mass balance of Axel Heiberg Island
glaciers, 1960-1991: 4 reassessment and discussion. National Hydrology
Research Institute, Environment Canada. Saskatoon, (NHRI Science
Report 6).

Corvrier E.P. (1958) - Glacier variation and trends in run-off in the Canadi-
an Cordillera. In International Association of Scientific Hydrology
Publication 46. (General Assembly of Toronto 1957 - Snow and Ice),
344.357.

Corrmvs D.N. & Younc G.J. (1979) - Separation of runoff components in
glaciesized alpine watersheds by bydrochemical analysis. In Canadian
Hydrology Symposium: 79 - Cold Climate Hydrology, Proceedings,
10-11 May 1979, Vancouver, B.C. Ottawa, 570-581.

CorLins S.G. (1972) - Survey of the Rusty Glacier area, Yukon Territory,
Canada, 1967-70. Journ. Glaciol., 11 (62), 235-253.

Corrins S.G. (1980) - Three surging glaciers, St. Elias Mountains, Canada.
Nat. Geogr. Soc. Res. Reports 12, 103-115.

Corrins S.G. & Crarke G.K.C. (1977) - History and bathymetry of a
surge-dammed lake. Axctic, 30 (4), 217-224.

CrARY A.P. (1956) - Geophysical studies along northern Ellesmere Island.
Arctic, 9 (3), 154-165.

CrossLey D.J. & Crarke G.K.C. (1970) - Gravity measurements on «Fox
Glaciers, Yukon Tewitory, Canada. Journ. Glaciol., 9 (57), 363-374.

Derikx, L. (1973) - Glacier discharge simulation by ground-water analogue.
In: International Association of Scientific Hydrology Publication 95.
(Symposium at Cambridge 1969: Hydrology of Glaciers), 29-40.

Derikx L. (1975) - The heat balance and associated runoff from an ex-
perimental site on a glacier tongue. In: International Association of
Hydrological Sciences Publication 104. (Symposium at Moscow 1971
- Snow and Ice in Mountainous Areas), 59-69.

Doske C.S.M., GormaN M., & Paterson W.S.B. (1976) - A fusther
comparison of glacier velocities measured by radio-echo and survey
methods. Journ. Glaciol., 17 (75), 35-38.

Dogsrr. R.R. (1963) - Seismic depth study of the Salmon Glacier, British
Columbia. Journ. Glaciol., 4 (34), 425-437.

Dorrer E. (1971) - Movement of the Ward Hunt Ice Shelf, Ellesmere Is-
land, N'W.T., Canada. Journ. Glaciol., 10 (59), 211-225.

EpstEN S. & SHArRP R.P. (1959) - Oxygen-isotope variations in the
Malaspina and Saskatchewan Glaciers. Journ. Geol., 67 (1), 88-102.



EvLes N. & RoGerson R.J. (1977) - Glacier movement, ice structures, and
medial moraine form at a glacier confluence, Berendon Glacier, British
Columbia. Can. Journ. Earth Sc., 14 (12), 2807-2816.

Evres N. & RoGersoN R.J. (1978) - Sedimentology of medial moraines on
Berendon Glacier, British Columbia, Canada: implications for debris transport
in a glacierized basin. Geol. Soc. Am. Bull., 89 (11), 1688-1693.

Fa1e W. (1966) - Photogrammetry applied to arctic glacier surveys. Defence
Research Board, Department of National Defence. Ottawa, (Opera-
tion Hazen Report D Phys R(G) Hazen 27).

FieLp W.0., Jr. & Heusser C.J. (1954) - Glacier and botanical studies
in the Canadian Rockies, 1953. Can. Alpine Journ., 37, 128-140.
Fierp W.O., Jr. & MiLLer M.M. (1950) - The Juneau Ice Field Research

Project. Geogr. Rev., 40 (2), 179-190.

Fisuer D.A. (1979) - Comparison of 10° years of oxygen isotope and in-
soluble impurity profiles from the Devon Island and Camp Century ice
cores. Quat. Res., 11 (3), 299-305.

Fisuer D.A. & Jongs S.J. (1971) - The possible future bebaviour of Beren-
don Glacier, Canada a further study. Journ. Glaciol., 10 (58), 85-92.

Fisuer D.A. & Koerner R.M. (1981) - Some aspects of climatic change
in the Fligh Arctic during the Holocene as deduced from ice cores. In:
Mauaney W.C., (ed.) Quaternary Paleoclimate. Geo Abstracts Ltd.,
University of East Anglia, Norwich, UK., 249-271.

Foun P.M.B. (1973) - Shori-term snow melt and ablation derived from beat-
and mass-balance measurements. Journ. Glaciol., 12 (65), 275-289.

Focarast S. (1981) - Albedo survey on Andrei Glacier, Iskut River basin,
B.C., midsummer, 1980. National Hydrology Research Institute, In-
land Waters Directorate, Environment Canada. Ottawa, (NHRI
Paper 15).

Focarasi S. & Moxkievsky-ZUBok O. (1978) - Principal components analy-
sis on glacier-climatological data for Sentinel Glacier, British Columbia.
Inland Waters Directorate, Fisheries and Environment Canada. Ot-
tawa, (IWD Scientific Series 95).

Forses A. (1938) - Northernmost Labrador mapped from the air. American
Geographical Society, New York, NY, (AGS Special Publication 22).

GARDNER J.S. (1978) - Wenkchemna Glacier: ablation complex and rock
glacier in the Canadian Rocky Mountains. Can. Journ. Earth Sc., 15
(7), 1200-1204.

Goobison B.E. (1972a) - An analysis of climate and runoff events for Peyto
Glacier, Alberta. Inland Waters Directorate, Environment Canada.
Ottawa, (IWD Scientific Series 21).

Goobison B.E. (1972b) - The distribution of global radiation over Peyto
Glacier, Alberta. Inland Waters Directorate, Environment Canada.
Ottawa, (IWD Scientific Series 22).

Goooman R.H. (1975) - Radio echo sounding on temperate glaciers. Journ.
Glaciol., 14 (70), 57-69.

GoopMaN R.H. & Terroux A.C.D. (1973) - Use of radio-echo sounder
techniques in the study of glacial bydrology. In International Associa-
tion of Scientific Hydrology Publication 95. (Symposium at Cam-
bridge 1969. Hydrology of Glaciers), abstract, 149.

GuienE [.Y. (1975) - Glacio-hydrological mass balance study of the
Cathedral Massif Glacier system, 1975, Atlin, British Columbia, Canada.
Juneau Icefield Research Program, Foundation for Glacier and En-
vironmental Research, Pacific Science Center, Seattle, WA.

Haeserur W. & Horerzie M. (eds) (1993) - Fluctuations of glaciers
1985-1990 (Vol.VI). A contribution to the Global Environmental
Monitoring System (GEMS) and International Hydrological Programme.
ICSI, IAHS, UNEP and UNESCO, Paris.

HaeperLl W. & MOULLER P. (eds.) (1988) - Fluctuations of glaciers
1980-1985 (Vol.V). A contribution to the Global Environmental
Monitoring System (GEMS) and International Hydrological Programme.
ICSI, TAHS, UNEP and UNESCO, Paris.

Hamerey M.J. & MULLER F. (1978) - Structures and ice deformation in
the White Glacier, Axel Heiberg Island, Northwest Tesritories, Canada.
J. Glaciol., 20 (82), 41-66.

HarrersLEY-SMITH G. (1954) - Ellesmere Island, 1953. Can. Alp. Journ.,
37, 118.

HarrersLEY-SMITH G. (1959) - Research in the Lake Hazen region of
northern Ellesmere Island in the International Geophysical Year. The
Arctic Circular, 12 (1), 2-12.

HarrersLEY-Svuita G. (1960a) - Glaciological studies: snow cover, ac-
cumulation and ablation. Defence Research Board, Department of
National Defence. (Operation Hazen D Phys R(G) Hazen 10).

HarrersLey-SvitH G. (1960b) - Studies of englacial profiles in the Lake
Hazen area of northern Ellesmere Island. Journ. Glaciol., 3 (27),
610-625.

HarrersLey-Svite G. (1961) - Glaciological studies on Gilman Glacier,
progress report 1960. Defence Research Board, Department of Nation-
al Defence. Ottawa, {Operation Hazen D Phys R(G) Hazen 16).

HartersLEY-SvrtH G. (1969a) - Recent observations on the surging Otio
Glacier, Ellesmere Island. Can. Journ. Earth Sc., 6 (4), Part 2,
883-889.

HaTTERSLEY-SMITH G. (1969b) - Results of radio echo soundings in noveh-
ern Ellesmere Island, 1966. Geogr. Joutn., 135 (4), 553-557.

HattersLEY-SvuitH G. (1974) - North of Latitude Eighty: the Defence
Research Board in Ellesmere Island. Defence Research Board, Defence
Research Establishment, Department of National Defence, Ottawa.

HaTTERSLEY-SvrtH G. & SERSON H. (1970) - Mass balance of the Ward
Hunt Ice Rise and Ice Shelf: a 10 year record. Journ, Glaciol., 9 (56),
247-252.

Haumann D. (1960) - Photogrammetric and glaciological studies of Salmon
Glacier. Arctic, 13 (2), 75-110.

Havens J.M. (1964) - Meteorology and heat balance of the accumulation
area, McGill Ice Cap, Canadian Arctic Archipelago — summer 1960
(Upper Ice Station I, 79°41°N, 90°27°W, 1530 »z). McGill Univer-
sity, Montréal. (Axel Heiberg Island Research Reports Meteorolo-
gy 2).

Havens J.M., MOLLER F. & Winmot G.C. (1965) - Comparative meteoro-
logical survey and a short-term heat balance study of the White Glacier,
Canadian Arctic Archipelago summer 1962. McGill University, Mon-
tréal. (Axel Heiberg Island Research Reports Meteorology 4).

Heusser C.J. (1960) - Late-Pleistocene environments of North Pacific
North America: an elaboration of Late-Glacial and Posiglacial climatic,
physiographic and biotic changes. American Geographical Society. New
York, NY, (AGS Special Publication 35.)

Hosson G.D. & JoBm C. (1975) - A seismic investigation Peyto Glacier,
Banff National Park and Woolsey Glacier, Mount Revelstoke National
Park. Geoexploration, 13, 117-127.

Horrnvann J.W. & CLARKE G.K.C. (1973) - Periodic temperature instabili-
ties in sub-polar glaciers.In: International Association of Hydrological
Sciences Publication 107. (Symposium at Banff 1972 Role of Snow
and Ice in Hydrology), Vol.1, 445-453.

HovrpsworTH G. (1975) - Deformation and flow of Barnes Ice Cap, Baffin
Island. Inland Waters Directorate, Environment Canada. Ottawa,
(IWD Scientific Series 52).

HovwpsworTH G. (1977a) - Glaciological studies on M¢. Logan. Can. Alp.
Journ., 60, 57-58.

HorpsworTH G. (1977b) - Ice flow and related measurements of d’Iberville
Glacier, Ellesmere Island, N.W.T., Canada. Glaciology Division, In-
land Waters Directorate, Environment Canada, Ottawa.

HovrpsworTtH G. (1977¢) - Suige activity of the Barnes Ice Cap. Nature,
269 (5629), 588-590.

HorpsworTtH G., Krouse H.R. & Nosar. M. (1992) - Ice core climate sig-
nals from Mount Logan, Yukon A.D. 1700-1987. In: BrapLey R.S. &
Jones P.D., (eds.) Climate since A.D. 1500. UK., London, Rout-
ledge, 483-504.

HorMGeReN B. (1971) - Climate and energy exchange on a sub-polar ice cap
in summer. (Ph.D. Thesis, Uppsala University, Sweden.)

HooxkEk R.LEB. (1973) - Structure and flow in the margin of the Barnes Ice
Cap, Baffin Island, N.-W.T., Canada. Journ. Glaciol., 12 (66), 423-438.

Hooxe R.LEB. (1976) - Near-suiface temperatures in the superimposed ice
zone and lower part of the soaked zome of polar ice sheets. Journ.
Glaciol., 16 (74), 302-304.

Hooke R.LeB. (1981) - Flow law for polycrystalline ice in glaciers: compar-
ison of theoretical predictions, laboratory data, and field measurements.
Rev. Geophys. Space Phys., 19 (4), 664-672.

Hooxe R.LEB & Crausen H.B. (1982) - Wisconsin and Holocene 8120
variations, Barnes Ice Cap, Canada. Geol. Soc. Am. Bull., 93 (8),
784-789.

Hooke R.LEB. & Hupreston P.J. (1981) - Ice fabrics from a borehole at
the top of the south dome, Barnes Ice Cap, Baffin Island. Geol. Soc.
Am. Bull., 92 (5), Part 1, 274-281.

Hooke R.LEB., Raymonp C.F., Horcuxiss R.L. & GusTarson R.J.
(1979). Calculations of velocity and temperature in a polar glacier using
the finite-element method. Journ. Glaciol., 24 (90), 131-146.

HupLesTon P.J. (1980) - The progressive development of inhomogeneous
shear and crystallographic fabric in glacial ice. Journ. Struct. Geol., 2
(1-2), 189-196.

HynoMan R.D. (1965) - Gravity measurements on the Devon Island ice cap
and an adjoining glacier. Journ. Glaciol., 5 (40), 489-496.

IKEN A. (1974) - Velocity fluctuations of an arctic valley glacies: a study of

327



the White Glacier, Axel Heiberg Island, Canadian Arctic Archipelago.
McGill University, Montréal. (Axel Heiberg Island Research Reports
Glaciology 5).

Ives J.D. (1967) - Glacier terminal and lateral features in northeast Baffin
Island: illustrations with descriptive notes. Geogr. Bull., 9 (2), 106-114.

Jarvis G.T. & CrLarke G.K.C. (1974) - Thermal effects of crevassing on
Steele Glacier, Yukon Territory, Canada. Journ. Glaciol., 13 (68), 243-254.

Jarvis G.T. & Crarke G.K.C. (1975) - The thermal regime of Trapridge
Glacier and its relevance to glacier surging. J. Glaciol., 14 (71),
235-250.

JerrriEs M.O., Krouste H.R., SAckiNgER W.M. & Serson H.V. (1990)
- Surface topography, thickness and ice core siudies of multiyear landfast
sea ice and Ward Hunt Ice Shelf, northern Ellesmere Island, N.W.T. In:
Harngton C.R., (ed.) Canada’s Missing Dimension: Science and Histo-
1y in the Canadian Arctic Islands, Vol. 1. National Museum of Nature,
Ottawa, 229-254,

Jounson P.G. (1972) - The morphological effects of surges of the Donjek
Glacier, St. Elias Mountains, Yukon Tewitory, Canada. Journ. Glaciol.,
11 (62), 227-234.

Jounson P.G. (ed.) (1976) - Environmental controls on geomorphic proces-
ses, Grizzly Creek, south-west Yukon Territory. Department of Geogra-
phy and Regional Planning, University of Ottawa, Ottawa. (Research
Note 9).

Jonnson P.G. (1992) - Stagnant glacier ice, St. Elias Mountains, Yukon.
Geogr. Ann., 74A (1), 13-19.

Jongs S J. (1972) - Radio depth sounding on Meighen and Barnes Ice Caps,
Arctic Canada. Ottawa, Inland Waters Directorate, Environment Ca-
nada. (TWD Scientific Series 25.)

Kanasewicn E.R. (1963) - Gravity measurements on the Athabaska Gla-
cier, Alberta, Canada. Journ. Glaciol., 4 (35), 617-631.

KeeLer C.M. (1964) - Relationship between climate, ablation, and sun-off
on the Sverdrup Glacier, 1963, Devon island, N.W.T. Arctic Institute
of North America. Montréal, (ANa Research Paper 27).

KeLLEr G.V. & FriscukNecHT F.C. (1960) - Electrical resistivity studies
on the Athabasca Glacier, Alberta, Canada. Jour. of Res. of the Natio-
nal Bureau of Standards, Washington, D.C., 64 (5), Section D,
439-448,

Korrner R.M. (1966) - Accumulation on the Devon Island ice cap, Nosth-
west Tewitories, Canada. J. Glaciol., 6 (45), 383-392.

KoernEr R.M. (1970) - The mass balance of the Devon Island ice cap,
Northwest Territories, Canada, 1961-66. Journ. Glaciol., 9 (57),
325-336.

Koerner R.M. (1977a) - Devon Island Ice Cap: core siratigraphy and paleo-
climate. Science, 196 (4285), 15-18.

KoernER R.M. (1977b) - Ice thickness measurements and their implications
with respect to past and present ice volumes in the Canadian High Arctic
ice caps. Can. Journ. Earth Sc., 14 (12), 2697-2705.

Koerner R.M. (1979) - Accumulation, ablation, and oxygen isotope varia-
tions on the Queen Elizabeth Islands ice caps, Canada. Journ. Glaciol.,
22 (86), 25-41.

KoErNER R.M. (1992) - Past climate changes as deduced from Canadian ice
cores. In: Woo M.K. & Grecor D.J., (eds.), Arctic Environment: Past,
Present & Future. Department of Geography, McMaster University,
Hamilton, 61-70.

Koerner R.M. & Fisaer D.A. (1979) - Discontinuous flow, ice texture,
and dirt content in the basal ice layers of the Devon Island ice cap.
Journ. Glaciol., 23 (89), 209-222.

Koerner R.M. & PaTERSON W.S.B. (1974) - Analysis of a core through
the Meighen Ice Cap, Arctic Canada, and its paleoclimatic implications.
Quat. Res., 4 (3), 253-263.

KoerNER R.M. & RusseLL R.D. (1979) - 880 wvariations in snow on the
Devon Island ice cap, Northwest Territories, Canada. Can. Journ. Earth
Se., 16 (7), 1419-1427.

Koerner R.M. & Tanicucur H. (1976) - Artificial radioactivity layers in
the Devon Island Ice Cap, Northwest Territories. Can. Journ. Earth Sc.,
13 (9), 1251-1255.

Konecny G. (1966) - Applications of photogrammeiry to suiveys of glaciers
in Canada and Alaska. Can. Journ. Earth Sc., 3 (6), 783-798.

Lane A.H. (1943) - Glaciers of the Rockies and Selkirks. Can. Geogr.
Jour., 26 (2), 56-67.

Licurr-FeperovicH S. (1975) - Pollen analysis of ice core samples from the
Devon Island Ice Cap. Geol. Surv. Can. Pap. 75-1A, 441-444.

Lister H. (1962) - Heat and mass balance at the surface of the Ward Hunt
Ice Sheif, 1960. Arctic Institute of North America. Montréal, (Ama
Research Paper 19).

328

Loxken O.H. (1971) - Glacier studies in the Canadian IHD program. In: Gla-
ciers, Proceedings of the IHD Workshop Seminar, 24-25 September
1970, Vancouver, B.C. Canadian National Committee for the Interna-
tional Hydrological Decade, Ottawa, 1-4.

Loxen O.H. (1972) - Growth and decay of glaciers as an indicator of long-term
environmental changes. In: International Commission for Northwest Atlan-
tic Fisheries, 71-87. (Special Publication 8).

Loxken O.H. & Anprews J.T. (1966) - Glaciology and chronology of fluctua-
tions of the margin at the south end of the Barnes Ice Cap, Baffin Island,
N.W.T. Geogr. Bull., 8 (4), 341-359,

Loxren O.H. & Sacar R.B. (1968) - Mass balance observations on the Barnes
Ice Cap, Baffin Island, Canada. In: International Association of Scien-
tific Hydrology Publication 79. (General Assembly of Bern 1967 -
Snow and Ice), 282-291.

Luckman B.H. & Corenurt M.E. (1992) - Early nineteenth-century tree-
ring series from treeline sites in the middle Canadian Rockies. In: Ha-
RINGTON C.R., {ed.) The Year without a Sunmer? World Climate in
1816. Ottawa, Canadian Museum of Nature, 266-280.

Lvons J.B. & RacLE R.H. (1962) - Thermal history and growth of the Hard
Hunt Ice Shelf. In: International Association of Scientific Hydrology
Publication 58. (Symposium at Obergurgl 1962 - Variations of Gla-
ciers), 88-97.

Lyons J.B., RacLe R.H. & Tampsurt A J. (1972) - Growth and grounding
of the Ellesmere Island ice rises. Journ. Glaciol., 11 (61), 43-52.
Maac H. (1969) - Ice-dammed lakes and marginal glacial drainage on Axel
Heiberg Island, Canadian Arctic Archipelago. McGill University, Mon-

tréal. (Axel Heiberg Island Research Reports).

Marcus M.G. (1964) - Climate-glacier studies in the Juneau Ice Field re-
gion, Alaska. IL, Department of Geography, University of Chicago. Chi-
cago, (Research Paper 88).

MatrEws W.H. (1964a) - Sediment transport from Athabasca Glacier, Al-
bertq. In: International Association of Scientific Hydrology Publica-
tion 65. (Symposium at Berkeley 1963 -Erosion Continentale, Préci-
pitations, Hydrométrie, Humidité du Sol), 155-165.

Maraews W.H. (1964b) - Water pressure under a glacier. Journ. Glaciol.,
5 (38), 235-240.

Mavewskt P.A. & alii (1979) - Results of the 1978 Athabasca Glacier Ex-
pedition. NH, Department of Earth Science, University of New
Hampshire Dutham, (Glaciology Report Series).

McCourrey A.A. (1938) - Glacier observations, 1936 and 1937. Can. Alp.
Journ., 25, 113-116.

McFArLANE W.T. (1946) - Glacier investigations in Banff, Yoho and Jasper
National Parks. Can. Alp. Journ., 29, 265-273.

MEEx V. (1948) - Glacier observations in the Canadian Cordillera. In: In-
ternational Association of Scientific Hydrology Publication 30. (Ge-
neral Assembly of Oslo 1948 - Snow and Ice), Vol. 2, 264-275.

MetEr MLF. (1960) - Mode of flow of Saskatchewan Glacier, Alberta, Ca-
nada. U.S. Geol. Surv. Prof. Pap. 351

MEerceR J.H. (1956) - The Grinnell and Terra Nivea Ice Caps, Baffin Island.
Journ. Glaciol., 2 (19), 653-656/652.

MiLER M.M. (1975) - Mountain and glacier terrain study and related inve-
stigations in the Juneau Icefield region, Alaska-Canada. Foundation for
Glacier and Environmental Research, Pacific Science Center. Seattle,
WA, (Final Report 1971-1973).

MiLer M.M. & Anperson J.H. (1974) - The Alaskan Glacier Commemo-
rative Project, Phase IV: Pleistocene-Holocene sequences in the Alaska-
Canada Boundary Ranges. National Geographic Society Research Re-
ports 1967, 197-223.

Mokievsky-Zusok O. (1980) - Selected information on some West Coast
glaciers studied in 1979. National Hydrology Research Institute, Envi-
ronment Canada Ottawa.

Moxaevsky-ZuBok O. (1983a) - Glaciological studies in Homathko River
basin in 1982. National Hydrology Research Institute, Environment
Canada, Ottawa.

Mokmvsky-Zusok O. (1983b) - Glaciological studies in Iskut River basin
in 1982. National Hydrology Research Institute, Environment Cana-
da, Ottawa.

Mokievsky-ZUBok O. & STANLEY A.D. (1976a) - Canadian glaciers in the
International Hydrological Decade program, 1965-1974. No. 1. Sentinel
Glacier, British Columbia - summary of measurements. Inland Waters
Directorate, Fisheries and Environment Canada, Ottawa. (Iwp
Scientific Series 68).

Moxievsky-ZuBok O. & STANLEY A.D. (1976b) - Canadian glaciers in the
International Hydrological Decade program, 1965-1974. No. 2. Place
Glacier, British Columbia - summary of measurements. Inland Warers



Directorate, Fisheries and Environment Canada, Ottawa. (Iwp
Scientific Series 69).

MuirLer B.S. (ed.) (1961) - Jacobsen-McGill Arctic Research Expedition to
Axel Heiberg Island, Queen Elizabeth Islands: preliminary report
1959-1960. McGill University, Montréal.

MULLER F. (1962) - Glacier mass-budget studies on Axel Heiberg Island,
Canadian Arctic Archipelago. In: International Association of Scientif-
ic Hydrology Publication 58. (Symposium at Obergurgl 1962 - Varia-
tions of Glaciers), 131-142.

MiuLer F. (1969) - Was the Good Friday Bay glacier on Axel Heiberg Is-
land surging? Can, Journ. Earth Sc., 6 (4), Part 2, 891-894.

MULLER F. (1976) - On the thermal regime of a High-Arctic valley glacier.
Journ. Glaciol., 16 (74), 119-133.

MuiLer F. (1981) - The living Arctic. Methuen Publications, Agincourt,
Ontario.

MuLLer F. & alii (1963) - Jacobsen-McGill Arctic Research Expedition
1959-1962: preliminary report 1961-1962 and map supplement. McGill
University, Montréal. (Axel Heiberg Island Research Reports).

MijLLer F., STAUrrer B., & Scuriser G. (1977) - Isotope measurements
and firn stratigraphy on ice caps surrounding the North Water Polynya.
In: International Association of Hydrological Sciences Publication 118.
(Symposium at Grenoble 1975 - Isotopes and Impurities in Snow and
Ice), 188-196.

MULLER F. & alii (1980) - Glaciological and climatological investigation of
the Nowth Water polynya in northern Baffin Bay. McGill University,
Montréal, ETH, and Ziirich. (Progress Report 6).

Munpay W.A.D. (1931) - Retreat of Coast Range glaciers. Can. Alp.
Journ., 20, 140-142.

Munro D.S. (1976) - On estimating the roughness lengths of glacier ice. In:
Davres J.A., (ed.) Papers in Climatology — the CAM Allen Memorial
Volyme. McMaster University, Hamilton, 129-141. (Department of
Geography Discussion Paper 7.)

Munro D.S. & Davies J.A. (1978) - On fitting the log-linear model to
wind speed and temperature profiles over a melting glacier. Boundary-
Layer Meteorol., 15 (4), 423-437.

Munro D.S. & Youne G.J. (1982) - An operational net shortwave radia-
tion model for glacier basins. Water Resour. Res., 18 (2), 220-230.

Nakawo M. & Younc G.J. (1982) - Estimate of glacier ablation under a
debris layer from surface temperature and meteorological variables.
Journ. Glaciol., 28 (98), 29-34.

Narop B.B. & Crarxke G.K.C. (1980) - Airborne UHF radio echo-
sounding of three Yukon glaciers. Journ. Glaciol., 25 (91), 23-31.
OpEeLL N.E. (1933) - The mountains of northern Labrador. Geogr. Journ.,

82 (3-4), 193-210; 315-325.

OmmanNeY C.S.L. (1969) - A study in glacier inventory: the ice masses of
Axel Heiberg Island, Canadian Arctic Archipelago. McGill University,
Montréal. (Axel Heiberg Island Research Reports Glaciology 3).

OmMANNEY C.S.L. (1972) - Glacier surveys by District personnel of the
Water Survey of Canada: 2. Peyto Glacier. Inland Waters Branch,
Department of the Environment Canada Ottawa. (Glacier Inventory
Note 7).

OmMMANNEY C.S.L. (1975) - Canadian glacier studies 1960-1975: retrospect
and prospect. Proceedings, Canadian Hydrology Symposiunz - 75, Associ-
ate Committee on Hydrology, 11-14 August 1975, Winnipeg,
Manitoba, National Research Council of Canada (NRCC 15195), Ot-
tawa, 264-277.

Ommanney C.S.L. (1982) - Bibliography of Canadian Glaciology, 1982 -
Bibliography No. 2, Ellesmere Island glaciers and ice shelves. National
Hydrology Research Institute, Environment Canada, Ottawa. (Iwp
Report Series 58).

OrviG S. (1953) - Part V: On the variation of the shear stress on the bed
of an ice cap. Journ. Glaciol., 2 (14), 242-247.

OrviG S. (1954) - Glacial-meteorological observations on icecaps in Baffin
Island. Geogr. Ann., 36 (3-4), 193-318.

PstrEM G. (1966) - Mass balance studies on glaciers in western Canada,
1965. Geogr. Bull., 8 (1), 81-107.

OstrEM G. (1973) - The transient snowline and glacier mass balance in
southeyn British Columbia and Alberta, Canada. Geogr. Ann., 554 (2),
93-106.

@PstrEM G. & BrRUGMAN M.M. (1991) - Glacier mass balance measure-
ments, a manual for field work. A guide for personnel with limited back-
grounds in glaciology. 3rd edition. Saskatoon, National Hydrology
Research Institute, Environment Canada. (Nur1 Science Report 4).

PstrREM G. & STanLEY A.D. (19606) - Glacier mass balance measurements,
a manual for field work: a guide to field officers and assistants with limit

ed background in glaciology. Glaciology Section, Department of Ener-
gy, Mines and Resources, Ottawa.

@PstrREM G., BRice C.W. & Rannie W.F. (1967) - Glacio-hydrology, dis-
charge and sediment transport in the Decade Glacier, Baffin Island,
N.W.T. Geogr. Ann., 49A (2-4), 268-282.

Oswarp G.K.A. (1975) - Investigation of sub-ice bedrock characteristics by
radio-echo sounding. Journ. Glaciol., 15 (73), 75-87.

Parmer H. (1924) - The Freshfield Glacier, Canadian Rockies. Smithsonian
Miscellaneous Collection, 76 (11), Publication 2757, 1-16.

Parker M.L. & Henocn W.E.S. (1971) - The use of Engelmann spruce
latewood density for dendrochronological purposes. Can. Journ. Forest
Res., 1 (2), 90-98.

Paterson W.S.B. (1964) - Variations in velocity of Athabasca Glacier with
time. Journ. Glaciol., 5 (39), 277-285.

PatersoN W.S.B. (1966) - Test of contour accuracy on a photogrammetric
map of Athabasca Glacier. Can. Journ. Earth Sc., 3 (6), 909-915.
PatersoN W.S.B. (1968) - A temperature profile through the Meighen Ice
Cap, Arctic Canada. In: International Association of Scientific
Hydrology Publication 79. (General Assembly of Bern 1967 - Snow

and Ice), 440-449.

Paterson W.S.B. (1969) - The Meighen Ice Cap, Arctic Canada: accumula-
tion, ablation and flow. Journ. Glaciol., 8 (54), 341-352.

PatersoN W.S.B. (1970) - The sliding velocity of Athabasca Glacier, Cana-
da. Journ. Glaciol., 9 (55), 55-63.

Paterson W.S.B. (1971) - Temperature measurements in Athabasca
Glacier, Alberta, Canada. Journ. Glaciol., 10 (60), 339-349.

Paterson W.S.B. (1976) - Temperatures in the Devon Island ice cap, Asctic
Canada. Journ. Glaciol., 16 (74), 277.

Paterson W.S.B. (1977) - Secondary and tevitiary creep of glacier ice as measured
by borebole closure rates. Rev. Geophys. Space Phys., 15 (1), 47-55.

Paterson W.S.B. & Crarxe G.K.C. (1978) - Comparison of theoretical
and observed temperature profiles in Devon Island ice cap, Canada. Ge-
ophys. J. R. Astron. Soc., 55 (3), 615-632.

Parerson W.S.B. & Koerner R.M. (1974) - Radio echo sounding on four
ice caps in Asctic Canada. Arctic, 27 (3), 225-233.

Paterson W.S.B. & SavAGe J.C. (1963) - Geometry and movement of the
Athabasca Glacier. ]J. Geophys. Res., 68 (15), 4513-4520.

Paterson W.S.B. & alii (1977) - An oxygen-isotope climatic record from
the Devon Island ice cap, Arctic Canada. Nature, 266 (5602), 508-511.

Post A. (1969) - Distribution of surging glaciers in Nowth America. Journ.
Glaciol., 8 (53), 229-240.

Post A., MeEr M.F. & Mavo L.R. (1976) - Measuring the motion of the
Lowell and Tweedsmuir surging glaciers of British Columbia, Canada.
U.S. Geol. Surv. Prof. Pap. 929, 180-184.

Racre R.H., Bram R.G. & Persson L.E. (1964) - Ice core studies of
Ward Hunt Ice Shelf, 1960. Journ. Glaciol., 5 (37), 39-59.

Ravymono C.F. (1971) - Flow in a transverse section of Athabasca Glacier,
Alberta, Canada. Journ. Glaciol., 10 (58), 55-84.

RepratH B.B. (1965) - Seismic investigation of glaciers on Axel Heiberg Is-
land, Canadian Arctic Archipelago. McGill University, Montréal.
(Axel Heiberg Island Research Reports Geophysics 1).

Rem 1.A. (1961) - Triangulation survey of the Athabasca Glacier, July
1959. Water Resources Branch, Department of Northern Affairs and
National Resources, Ottawa.

Rem LA, & CHARBONNEAU J.O.G. (1979a) - Glaciers surveys in Alberta
- 1977. Inland Waters Directorate, Environment Canada, Ottawa.
(Iwp Report Series 65).

Rem I.A. & CHARBONNEAU J.O.G. (1979b) - Glaciers surveys in British
Columbia - 1976. Inland Waters Directorate, Environment Canada,
Ottawa. (Iwp Report Series 63).

Ricker K.E. & Tupper W. (1992) - Glacier variations in northern Garibal-
di Park - 1991 update. The B.C. Mountaineer, 61, 104-105.

Ricker K., Tueper W.A., Lyon R.D. & FARLEY J. (1983) - Wedgemount
Lake and Glacier studies, northern Garibaldi Park: 1982 progress report.
Can. Alp. Journ., 66, 58-61.

Ricsey G.P. (1960) - Crystal orientation in glacier and experimentally
deformed ice. Journ, Glaciol., 3 (27), 589-606.

Rocerson R.J. (1986) - Mass balance of four cirque glaciers in the Torngat
Mountains of novthern Labradoy, Canada. Journ. Glaciol., 32 (111), 208-218.

Rocerson R.J. & Evies N. (1979) - Subglacial, englacial, and supraglacial
sediment differentiation and erosion in glacial basins. Journ. Glaciol., 23
(89), 413.

RossiTer J.R., LaTorraca G.A., Annan G.A., Strancway D.W., &
StmmMons G. (1973) - Radio interferometiy depth sounding: Part II - ex-
perimental results. Geophysics, 38 (3), 581-599.

329



Russerr. R.D., Jacoss J.A., & GranT E.S. (1960) - Gravity measurements
on the Salmon Glacier and adjoining snowfield, British Columbia. Geol.
Soc. Am. Bull., 71 (8), 1223-1229.

Sacar R.B. (1964) - Meteorological and glaciological observations on the Gilman
Glacier, northern Ellesmere Island, 1961. Geogr. Bull., 22, 13-56.
Sacar R.B. (1966) - Glaciological and climatological studies on the Barnes

Ice Cap, 1962-64. Geogr. Bull,, 8 (1), 3-47.

Savace J.C. & PaTerson W.S.B. (1963) - Borehole measurements in the
Athabasca Glacier. Journ. Geophys. Res., 68 (15), 4521-4536.

ScuMoxk J.P. (1990) - 1989 wass balance determination and geodetic survey
of Sentinel, Place and Helm Glaciers, British Columbia. National Hy-
drology Research Institute, Environment Canada. Saskatoon, (NHRt
Contract Report 90001).

Senewick J.K. & Henoca W.E.S. (1975) - Peyto Glacier, general informa-
tion. Glaciology Division, Inland Waters Directorate, Department of
the Environment, Ottawa.

Suerzer W.H. (1907) - Glaciers of the Canadian Rockies and Selkirks
(Smithsonian Expedition of 1904). Washington, DC, Smithsonian In-
stitution. (Smithsonian Contributions to Knowledge Part of 34(1692)).

SPECTOR A. (1966) - A gravity survey of the Melville Island ice caps. Journ.
Glaciol., 6 (45), 393-400.

StaNLEY A.D. (1969) - Observations on the surge of the Steele Glacier, Yu-
kon Territory, Canada. Can. Journ. Earth Sc., 6 (4), Part 2, 819-830.

STENNING A.]J., Banrierp C.E. & Youne G.J. (1981) - Synoptic controls
over katabatic layer characteristics above a melting glacier. Journ. Clima-
tol., 1, 309-324.

THoriNGgTON J.M. (1938) - Notes of Saskaichewan and Freshfield Glaciers.
Am. Alp. Journ., 3, 219-220.

UNTERSTEINER N. & NYE J.F. (1968) - Computations of the possible future
behaviour of Berendon Glacier, Canada. Journ. Glaciol., 7 (50), 205-213.

Vaux G. & Vaux W.S. Jr. (1899) - Some observations on the lllecillewaet
and Asulkan Glaciers of British Columbia. Academy of Natural Scien-
ces of Philadelphia, Proceedings, 121-124.

Vaux G. Jr. & Vaux W.S. (1908) - Observations made in 1907 on glaciers
in Alberta and British Columbia. Academy of Natural Sciences of Phi-
ladelphia, Proceedings, 560-563.

Vaux M.M. (1913) - Observations on glaciers. Can. Alp. Journ., 5, 59-61.

Vaux W.S. (1909) - Modern glaciers. Can. Alp. Journ., 2, 56-78.

WappmvegToN B.S. & Crarke G.K.C. (1995) - Hydraulic properties of sub-
glacial sediment determined from the mechanical response of water-filled
boreholes. Journ. Glaciol., 41 (137), 112-124.

WaLrorp M.E.R., Horporr P.C. & OaxkBerc R.G. (1977) - Phase-
sensitive radio-echo sounding at the Devon Island ice cap, Canada. Journ,
Glaciol., 18 (79), 217-229.

Warp W.H. (1954) - Glaciological studies in the Penny Highland, Baffin
Island, 1953. In: Association Internationale d’Hydrologie Scientifique

330

Publication 39. (Assemblée Générale de Rome 1954 - Comptes-
Rendus et Rapports de la Commission des Neiges et des Glaces), To-
me IV, 297-308.

Weaver R.L. (1975) - «Boas» Glacier (Baffin Island, N.W.T., Canada)
mass balance for the five years 1969 to 1974. Arct. Alp. Res., 7 (3),
279-284.

WeBeR J.R. & ANDRIEUX P. (1970) - Radar soundings on the Penny Ice
Cap, Baffin Island. Journ. Glaciol., 9 (55), 49-54.

Weser J.R., SanpsTtrRoM N., & ArnoLp K.C. (1961) - Geophysical sur-
veys on Gilman Glacier, northern Ellesmere Island. In: International
Association of Scientific Hydrology Publication 54. (General Assem-
bly of Helsinki 1960 - Snow and Ice), 500-511.

WueeLER A.Q. (1911) - Motion of the Yoho Glacier. Can. Alpine Journ.,
3, 123-126.

WueeLer A.O. (1934) - Records of glacial observations in the Canadian
Cordillesa, 1933 and 1934. Can. Alpine Journ., 22, 172-187.

Woop W.A. (1963) - The Icefield Ranges Research Project. Geogr. Rev.,
50 (2), 163-184.

Youne G.J. (1972) - White Glacier mass balance. In: MULLER F. & alii,
(eds.) International Geographical Union, Field Tour Ea 2, Arctic Archi-
pelago I. McGill University, Montréal, 25-30. (Axel Heiberg Island
Research Reports Miscellaneous Papers).

Youne G.J. (1975) - Accumulation and ablation patterns as functions of the
surface geometry of a glacier. In: International Association of Hydrolo-
gical Sciences Publication 104. (Symposium at Moscow 1971 - Snow
and Ice in Mountainous Areas), 134-138.

Youne G.J. (1976) - A portable profiling snow gauge: results of field tests
on glaciers. Proceedings 44th AnnualWestern Snow Conference,
20-22 April 1976, Calgary, Alberta, 7-11.

Youne G.J. (1981) - The mass balance of Peyto Glacier, Alberta, Canada,
1965 to 1978. Arct. Alp. Res., 13 (3), 307-318.

Youne G.J. (1982) - Hydrological relationships in a glacierized mountain
basin. In: International Association of Hydrological Sciences Publication
138. (Symposium at Exeter 1982 -Hydrological Aspects of Alpine
and High Mountain Areas), 51-59.

Youne G.J. & Arnorp K.C. (1977) - A stereo-orthophotograph of Peyto
Glacier on the Gestalt Photomapper I In: Fluctuations of Glaciers
1970-1975 (Vol. III), compiled for the Permanent Service on the Fluctua-
tions of Glaciers of the IUGG-FAGS/ICSU by Fritz Miiller. Paris, In-
ternational Commission of Snow and Ice, Ians and Unesco, 260-
261.

Younc G.J. & STANLEY A.D. (1976) - Canadian glaciers in the Internatio-
nal Hydrological Decade program, 1965-1974. No. 3: Ram River Gla-
cier, Alberta - summary of measurements. Inland Waters Directorate,
Fisheries and Environment Canada, Ottawa. (Iwp Scientific Series
70).





