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Front Cover
Base camp on Inugsuin Fiord 
at 69°40' N, 70°00' W. The 
view is toward the northeast 
along the fiord; the main 
building and tents (at centre) 
are just beyond the open water. 
The river, enlarged by melting 
snow, ensures local clearing 
of the fiord ice cover in the 
small embayment (good for 
swimming, with sandy beach!). 
Government icebreakers were 
able to approach within 150 
metres of the beach. The 
camp, which was the centre 
of expedition operations for 
the 1965–1967 field seasons, 
lies more than one hundred 
kilometres inland from Baffin 
Bay, beyond Clyde River 
settlement. (Photo: July 1966)

Frontispiece
In the 1960s, the mountains, 
ice caps, and glaciers of the 
northeastern section of Baffin 
Island were virtually unknown 
to most Canadians. Even 
today, except to the local Inuit 
and a growing, but still small, 
number of mountaineers 
anxious to test their skills, the 
region remains a “lost” section 
of Canada. (Photo: July 1965)
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FOR E WOR D 
BY

The Honourable Peter Adams

This book brings to life both the adventure and the rigour of Arctic research during the “golden age” of Canadian 
federal research, in the 1960s. Its focus is the series of field seasons when scientists from the Geographical 
Branch of the Department of Energy, Mines, and Resources, Canada, tackled the glacial geomorphology and 
glaciology of Baffin Island. As far as the North was concerned, this golden age of federal research reflected 
both changing attitudes and increased resources in Ottawa and changes in science and communications in the 
region itself. For example, completion of the air photo coverage of Canada provided a wealth of information 
about Canada’s highest latitudes. At the same time, the improved transportation and communication provided 
by the Cold War–era Distant Early Warning Line (DEW Line) stations and the High Arctic Weather Stations 
enhanced the safety and organization of Northern Canadian field research.

The Geographical Branch seized on opportunities such as these for a large-scale, long-term study of the 
landscape of Baffin Island. This work particularly benefited from preliminary air photo analysis by Jack Ives 
and his colleagues in the Quebec–Labrador Peninsula (described in the author’s memoir The Land Beyond 
[University of Alaska Press, 2010]). Great interest in deciphering the pattern of retreat of the Laurentide Ice 
Sheet led to a research strategy modelled on similar work describing the radial retreat of the equivalent ice 
sheet in Scandinavia. For Baffin Island, the model was tested through an elaborate, multi-season field exercise 
that involved footslogging but also innovative use of light aircraft, helicopters, and ships. However, even with 
a DEW Line station as anchor, air travel in the North still involved a good deal of trial and error. The field 
research, in various disciplines, covered much of the island.

The adventure and rigour of government-sponsored research was not confined to the work on Baffin Island. 
The author documents aspects of the evolution of science within the federal government in Ottawa, recounting, 
among other things, the rise and eventual fall of the Geographical Branch itself and the institutionalization of 
glaciology in the federal research system.

On Baffin Island, glaciology was well represented in the field program, through studies of the mass bal-
ance, volume, and snow stratigraphy of the Barnes Ice Cap. While earlier groups had worked on the ice caps of 
Baffin Island, this was the first large-scale attempt at understanding the Barnes, which was widely believed to 
represent a relic of the Laurentide Ice Sheet. This glacier work was undertaken at a time when, farther north, 



B A F F I N  I S L A N Dx

Jack Ives himself, through a lifetime of Arc-
tic and mountain research, is uniquely qualified to 
weave together the threads in this book. Through 
early work in Scandinavia, including Iceland, and 
later at the University of Colorado’s Institute of Arc-
tic and Alpine Research, he links the Scandinavian, 
American, and Canadian views of Pleistocene science. 
From his graduate student and faculty days at McGill 
to his work as assistant director and director of the 
Geographical Branch, his involvement spanned the 
period when Canada was striving to produce home-
grown Arctic researchers while also developing a fed-
eral capacity for Arctic science.

Ives’s relish for Arctic fieldwork and his delight 
in scientific debate come alive in this gripping and 
informative memoir.

Peter Adams
Professor Emeritus, Trent University, Peterborough

February 2014

university-based expeditions began studying High 
Arctic glaciers on Axel Heiberg and Devon islands. 
All of this work was important in better understand-
ing the nature and nourishment of high-latitude gla-
ciers in general.

In the 1960s, the expanding universities of Can-
ada were beginning to produce graduates trained for 
polar research. Ives had helped lay the groundwork 
for this at Schefferville’s McGill Sub-Arctic Research 
Laboratory in the 1950s. The sixties were also a time 
when the concept of gender balance in field research 
was in its infancy. The Geographical Branch research 
on Baffin Island represented both a career oppor-
tunity and a training ground for male and female 
students, many of whom subsequently contributed 
greatly to polar science.
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ACK NOW L E DGM E N TS

Preparation of this account of a series of expeditions to Baffin Island that took place in the 1960s has depend-
ed on access to field reports, the published papers of many individuals, my own diaries, and the considerable 
stretch of my memory. This has led, understandably, to a heavy reliance on recollections of field colleagues, 
their diaries, and correspondence. Olav Løken, despite a debilitating illness, painstakingly read through an 
early draft and made available his thorough field reports from 1964 to 1967. Roger Barry, Michael Church, 
Art Dyke, John England, George Falconer, Gunnar Østrem, and Patrick Webber have read through all or 
parts of the text and have contributed many valuable corrections, suggestions, and additions from their own 
research material. Pat, in particular, supplied a large amount of his subsequent research material and its inter-
pretation. Norma Sagar provided information about Brian, her late husband. Jane (Philpot) Buckley and Lyn 
(Drapier) Arsenault are acknowledged for many helpful assists. Angus Hamilton, leader of the 1961 Dominion 
Observatory’s geophysical expedition to Baffin Island, read chapter 2 and provided a valuable check on the de-
tails of several incidents. Gifford Miller, based on his extensive and continuing Arctic research, along with John 
England and Art Dyke, has generously kept me informed of new developments and evolving interpretations.

Three other colleagues, not part of the Baffin Island field teams, also read and commented on an early ver-
sion of the manuscript, and thus special thanks are due to Denis St-Onge, Peter McKinnon, and Pierre Camu. 
Dr. Camu, former president of the St. Lawrence Seaway Authority, kindly read through and extensively anno-
tated a first draft that had set the far more complicated goal of combining the detailed administrative struggles 
of the Geographical Branch, of which he had been an earlier senior member, with the Baffin Island operations. 
He urged that the two topics should be treated separately, except for the necessary linkages and explanations. 
His wise advice convinced me, leaving the outline of a second book waiting in my filing cabinet.

Not only did David Harrison serve as helicopter pilot par excellence, field companion, advisor, and friend 
from 1965 to 1967, but I “rediscovered” him later in life as an accomplished writer and editor. I cannot thank 
him enough for reliving with me much of the challenge and excitement among Baffin Island’s high mountains 
and fiords, although I will refer here specifically to his ability to provide very necessary technical corrections 
to my frequent accounts of the manner in which he was able to negotiate through oftentimes daunting flying 
conditions. His overall editorial perspicacity has been of immeasurable help.

The enthusiasm and general support of the entire staff of the former Geographical Branch of the Depart-
ment of Mines and Technical Surveys (becoming Energy, Mines, and Resources in 1966) deserve a special 
mention. These individuals were the essential “home team.” At the higher administrative levels, I cannot exag-
gerate my great respect, admiration, and gratitude for the wisdom, guidance, and encouragement afforded me 
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Baffin Island team members of 1961 to 1967 were 
certainly beneficiaries of what may be classed as spe-
cial privilege. Many of their results have turned out 
to bear acutely on the impacts of climate change, per-
haps the major challenge facing all of us today. Those 
fifty or so young scientists and students have made, 
and are still making, a remarkable contribution. This 
is effectively demonstrated in chapter 10, which re-
counts many of their achievements.

I have dedicated the book jointly to Cuchlaine 
King and the late Olav Løken. Olav’s leadership in 
the field was the single most critical assist I could 
wish for during the later years when administrative 
and political pressures in Ottawa limited my own 
Baffin Island involvement.

Many thanks for the highly supportive foreword 
written by the Honourable Peter Adams, Arctic field 
researcher, professor, and former director of the Mc-
Gill Sub-Arctic Research Laboratory.

Dave Andrews, of Digital Art and Restoration 
in Ottawa, undertook the skillful adaption of the 
photographs for publication, and Barbara Gordon 
of Ottawa provided vital cartographic support. I am 
especially grateful for the editorial care and strong 
sympathetic support provided by Elisa Hart, editor of 
the AINA Northern Lights series. Without the care 
and support of Peter Enman, editor at University of 
Calgary Press, this book may never have seen the 
light of day. Alison Jacques impressed me with her 
meticulous care as copyeditor, for which profound 
thanks. Special thanks are due to Melina Cusano 
for turning the process of layout into an art form. 
Finally, Pauline Ives has provided total support for 
the past sixty-three years: companionship in isolat-
ed parts of Labrador-Ungava, care of small children 
while I squandered family time in Baffin Island, and 
so much more.

Jack D. Ives, Ottawa
April 15, 2015

by the late Dr. W. E. van Steenburgh, deputy minis-
ter. I also record my special respect and thanks for the 
role played by the late Dr. James Harrison, director of 
the Geological Survey of Canada and assistant dep-
uty minister. Our ideological conflict, as detailed in 
the text, did not put a dent in his encouragement for 
the Baffin Island endeavour, which materialized into 
vital support for my later career development from 
his subsequent positions of assistant director-general 
of UNESCO and chair of the United Nations Uni-
versity Scientific Advisory Committee. From among 
the other senior departmental administrators, former 
Geographical Branch Director the late Dr. Norman 
Nicholson’s initial acceptance of what must have 
seemed to him an overambitious personal dream pro-
vided the first essential building block.

Special thanks are due to all members of the field 
teams and support staff that numbered over fifty 
men and women, many very youthful, some of them 
teenagers. Their camaraderie, determination in often 
strenuous conditions, persistence, and staying pow-
er continue to impress me a half century later. From 
among them I must single out Professor Cuchlaine 
King, who continues to provide encouragement and 
inspiration, even from her extended-care home in 
Wensleydale, Yorkshire. She was my undergraduate 
tutor and the faculty member of the University of 
Nottingham student expeditions to Iceland. She was 
also the spearhead for breaking through the Canadi-
an federal government opposition to gender equality 
in the Arctic.

In the present era of apparent governmental in-
difference to a high level of free enterprise research in 
the Arctic, made the more onerous by the seeming 
limitation of freedom of expression by governmental 
scientists, designation of the Baffin Island years as a 
golden age is perhaps appropriate. In retrospect, the 



1

I n t roduc t ion

The Context of Geographical Research 
in Canada’s Arctic in the 1960s

This book is a narrative of field research and adventure in Baffin Island, Arctic Canada, a half century ago. 
The Distant Early Warning Line (DEW Line), a major Cold War–era collaboration between Canada and the 
United States, had just begun to function through a string of manned radar installations from Alaska across the 
Canadian Arctic to Greenland. It was essentially an early warning system for detection of a possible airborne 
atomic attack coming across the Arctic from the Soviet Union. Yet the existence of its physical facilities in 
some of the remotest areas of the North had an interesting side effect for some Canadian scientists. While still 
somewhat secret, the DEW Line was radically changing access to remote Arctic settlements and facilitating the 
reconnaissance-scale topographical and geological mapping of Canada’s vast and hitherto almost inaccessible 
northern lands.

The 1950s and 1960s have often been described, in retrospect, as the “golden age” of Canadian federal 
government research in the North. There were remarkable opportunities for what may be termed “curiosity” 
research, which was especially relevant to the discipline of geography despite its being widely regarded as the 
insignificant stepchild of several other disciplines. In the vast and little-known Arctic and Subarctic regions, the 
physical extent of which dominated the entire country, such research or reconnaissance was justified, in part, 
as a process of getting to know and understand Canada as a whole. The primary exploration of this country, 
the second largest in the world, had been completed shortly after the Second World War, but the secondary 
exploration of the North became a national duty. This sense of duty was highly relevant on a personal level for 
me—a “landed immigrant” from Britain and, since 1960, a Canadian citizen—for I had long nurtured an am-
bition to undertake research in the Arctic. I knew well that these huge “empty” expanses on the map of Canada 
were larger than France, the United Kingdom, or a combined Norway and Sweden. For me and many of my 
contemporaries, the exciting prospect of pioneer reconnaissance in the Arctic lands and seas was a palpable and 
highly motivating force.

In the autumn of 1960, I accepted a senior position in what was then called the Geographical Branch of 
the Department of Mines and Technical Surveys in the federal government. The position of assistant director, 

AB
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Canada had a serious shortage of young scholars 
committed to Northern research.1 The McGill Lab 
was heavily dependent on attracting young graduates 
from the UK and several western European coun-
tries to serve as year-round staff. It struck me that 
if a long-term research operation could be set up in 
Baffin Island through the work of the Geographical 
Branch, the recruitment of Canadian undergradu-
ate and graduate students as summer field assistants 
would provide a useful training opportunity. Subse-
quently, the increasing number of university geogra-
phy departments at that time (as part of the rapid 
creation of new universities across the country) would 
have a potential source for recruitment of young new 
faculty who would come with extensive Arctic field 
experience. The Baffin Island undertaking involved a 
wide range of research training that had a significant 
impact on later university activities in the Arctic. 
Many of the summer student field assistants went on 
to develop remarkable careers, and I have been fortu-
nate to keep in touch with some of them over almost 
fifty years. Chapter 10 is devoted to exploring this 
outgrowth of the Baffin Island expeditions, probably 
the most important contribution of all.

This worthy aim of bringing bright young re-
searchers into both academia and federal government 
research was not without its structural challenges. In 
1967, the Geographical Branch was disbanded organ-
izationally and its different units assigned to separ-
ate areas of the federal government. I served as its 
last director (1963–1967). A sense of desperate defeat 
pervaded my thoughts at the time, especially in view 
of the wide range of successes achieved by the Geo-
graphical Branch. But the Baffin Island adventure (it 
can be described as nothing less) did not fade away 
with the branch in 1967. Like the proverbial phoe-
nix, it took on a new life centred on the University 
of Colorado’s Institute of Arctic and Alpine Research 
(INSTAAR), which I directed and reformed be-
tween 1967 and 1980. Under the leadership of Pro-
fessor John Andrews, who had been one of the first 
of the Baffin Island summer graduate student field 

without any prevarication, should itself have been 
sufficient inducement for a twenty-eight-year-old 
immigrant to Canada with adventurous ambitions. 
However, I was especially attracted by a commitment 
from the branch director, Dr. Norman L. Nicholson, 
to support a series of field expeditions to north-cen-
tral Baffin Island, and I was more than pleased to see 
that I had captured his imagination with my outline 
of proposed research in that region.

The broader set of my responsibilities included 
supervising applied research of a practical nature, 
ranging from analysis of the length of the shipping 
season for the St. Lawrence Seaway Authority to a 
study of the rationalization of the Prairie railroad 
branch line system and the further development of 
the National Atlas of Canada. But it was the Arctic 
field research opportunity that so strongly influenced 
my decision to join the federal civil service rather 
than to accept a university faculty position.

A first for Canada in the Arctic

This book is about Baffin Island research in the 
1960s: specifically, the efforts to set up a continuing 
series of research expeditions in the North and, in 
so doing, to establish Canada’s first specific federal 
glaciological unit and a pattern of continuing mul-
tidisciplinary and interdisciplinary research that was 
unique for its time. The Baffin Island expeditions 
also were a landmark in what we today call gender 
equality (and which perhaps we no longer consider as 
remarkable as it was at the time). In the face of stren-
uous official opposition, we included women as equal 
members of the field operations: as senior researchers 
and permanent staff, as well as undergraduate and 
graduate field assistants.

Another issue was very important. My expe-
rience as a doctoral student at McGill University 
(1954–1956) and as director of the McGill Sub-Arc-
tic Research Laboratory in central Labrador-Ungava 
(1957–1960) had made me realize that, at the time, 



3Introduction

therefore, about to experience in the 1960s a repeat of 
that earlier glacial encroachment (another Little Ice 
Age, if not a major ice age)?

A few years later, our findings suggested that 
about eight thousand years ago, the Laurentide Ice 
Sheet of the last great ice age had disintegrated cat-
astrophically as the North Atlantic waters entered 
Hudson Bay. At that time, the inrushing waters 
from the Atlantic Ocean reached a height of up to 
three hundred metres above present sea level in the 
southeast section of the bay (Falconer, Ives, Løken, & 
Andrews, 1965). This hypothesis has since received 
substantial scientific support, based on the discovery 
that a leading mechanism was the outbreak of the 
immense Glacial Lake Agassiz to the southwest, itself 
provoked by the progressive and rapid thinning of the 
Laurentide Ice Sheet. The major remnant of the Lau-
rentide Ice Sheet, centred over Foxe Basin and Baffin 
Island, thinned and receded over the next eight thou-
sand years (excepting periodic reversals, especially 
during the period AD 1500–1900, the so-called Lit-
tle Ice Age) until only a chunk of ice, about 145 kilo-
metres long and more than six hundred metres thick, 
was left sitting on the north-central Baffin Island 
plateau: this was the Barnes Ice Cap, a last remnant 
of the ice ages. We further hypothesized that, if the 
ice cap could be melted away completely by artificial 
means, it would not reform under the existing climat-
ic regime, even though somewhat cooler than that of 
today. This is because the underlying bedrock surface 
would not be high enough to reach the theoretical 
“permanent snowline” (glaciation level). Thus, each 
successive winter’s snowfall would melt and drain off 
the Baffin north-central plateau during most of the 
following summers, as it did from even the highest 
parts of the Barnes Ice Cap on several occasions in 
the 1960s; no permanent ice would accumulate.

Another facet of fieldwork emerged from research 
by Patrick J. (Pat) Webber, then a Queen’s University 
graduate student botanist/ecologist. He established 
almost one hundred precisely mapped and recorded 
vegetation quadrats around the northwestern margins 

assistants, research in Baffin Island and many other 
parts of the Arctic continued to flourish. After 1967, 
the INSTAAR progression into Arctic and alpine re-
search expanded, developing an increasingly wider 
set of objectives and drawing in many individuals 
and institutions from Canada, the United States, the 
UK, and several European countries. Olav Løken 
moved as head of the Glaciology Section (to become 
the Glaciology Division) into the new Inland Wat-
ers Branch, thereby preserving its activities that have 
persisted until the present day.

Increasing relevance of the Baffin Island 
research

Today, the ongoing activities are by no means central-
ized as they were in the 1960s, in a small branch of 
a government department. With the growing aware-
ness of climate change, those early field observations 
of a half century ago have taken on a heightened rel-
evance. For instance, one especially intriguing dis-
covery of the early 1960s was George Falconer’s col-
lection of apparently dead vegetation that was being 
exposed by the retreating margins of small ice patches 
on the plateau north of the Barnes Ice Cap. Falconer 
(1966) even suggested that some of the plant material 
may have survived alive for several hundred years.

In the context of today’s warming climate, an-
other facet of the research is worth recounting. Fifty 
years ago, we hypothesized a process of climate cool-
ing. The late 1950s and the 1960s were characterized 
by falling annual air temperatures in many parts of 
the northern hemisphere; early results from our 1961 
reconnaissance showed that, two to four centuries 
earlier, Baffin Island had reached a so-called “tipping 
point” of imminent expansion of snow and ice cov-
er—an “instantaneous glacierization” (Ives, 1957). 
In other words, the climatic and topographic condi-
tions had led to the rapid formation and extension of 
long-lying snow and ice cover, even with the relative-
ly small amount of temperature lowering. Were we, 
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further references provided in the chapter end notes. 
The final chapter is reserved for a more intensive pre-
sentation of the scientific results and a discussion of 
their impact on subsequent research into the present 
century.

The first chapter provides a brief geographical 
introduction to Baffin Island, followed by a short 
synthesis of previous research. The remaining chap-
ters are arranged in chronological order. Chapter 2 
is an account of the pivotal and somewhat chaotic 
1961 reconnaissance. It details the uncertainties and 
difficulties that had to be overcome. The summer of 
1961 proved to be a learning experience that laid the 
foundation for the following field seasons. Chapters 
3 through 8 are concerned with activities from 1962 
to 1966. The number of personnel ranged from five 
in 1961 to thirty-eight in 1966, not counting pilots 
and support engineers. It included Canadian, British, 
Norwegian, Swedish, Danish, Swiss, and Australian 
participants. The research disciplines involved clima-
tology, geomorphology, bedrock geology, glaciology, 
hydrology, plant ecology, animal ecology, geophysics, 
micro-palaeontology, and oceanography. Eventually, 
several federal government branches and more than a 
dozen universities were represented. Chapter 9 relates 
my transition from Ottawa, via Baffin Island, to the 
University of Colorado. Chapter 10, as mentioned 
above, is devoted to an outline of the subsequent ca-
reer development and achievements of many of the 
expedition participants, both research staff and stu-
dent assistants.

The final chapter is intended as a somewhat sep-
arate entity, to be passed over by readers who are not 
especially concerned with the give and take of prog-
ress in the natural sciences. As chapter 11 shows, a 
great amount of new information was acquired and a 
series of hypotheses developed. Many of the results, 
while relevant today, have been challenged by sub-
sequent fieldwork, and significant adjustments to 
some of the original interpretations have been made. 
Nevertheless, the Baffin Island research of the 1960s 

of the Barnes Ice Cap. Subsequent visits to many of 
the field sites have demonstrated a significant increase 
in the number of plant species, their rate of growth, 
and total ground cover. This is attributed to a combi-
nation of a longer elapsed time following continued 
retreat of the ice cap (that is, the last fifty years) and 
the current climate warming. Pat, in collaboration 
with John T. Andrews, also applied the techniques 
of lichenometry developed by his mentor, Roland 
Beschel of Queen’s University, to expand his new 
method for dating rock surfaces that were exposed 
progressively by the retreating ice cover over the last 
thousand years or so.

A most significant overseas recruit for the glacio-
logical work was Gunnar Østrem, a Norwegian. Gun-
nar not only induced us to dig out and fly to Ottawa 
more than one thousand kilograms of ice from the 
Barnes Ice Cap, he also introduced to the Canadian 
Arctic new methods in glacio-hydrology and laid the 
foundations for a glacier mass balance transect across 
the Canadian Rockies and Pacific Coast Ranges. This 
research led to a permanent mass balance record of 
the Peyto and Place glaciers in Alberta and British 
Columbia, respectively, maintained to this day as one 
of Canada’s long-term commitments to international 
glacier mass balance studies.  

How this book is organized

The main focus of this book is the logistic, social, and 
personal aspects of mounting long-term Arctic re-
search at a time when the northern interior of Baffin 
Island was almost unknown, or unvisited, territory. 
The chapters and related material constitute a record 
of the difficulties, the challenges, and the outstand-
ing opportunities of carrying out such a venture from 
within a branch of the Canadian government in the 
1960s. As I hope to attract a wide range of readership 
and interest to these pages, most of the scientific en-
deavours are described in general terms, with selected 
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Branch. After the disbanding of the branch in 1967, 
Olav served as head of the Glaciology Division in the 
newly formed Inland Waters Branch, Department 
of Energy, Mines, and Resources, thereby ensuring 
the survival of a formally designated glaciology unit 
within the Canadian federal government system.2

This account has been written with a strong per-
sonal perspective. Had it been prepared by any of the 
other principal participants, it would likely have a 
somewhat different flavour—inevitable in view of the 
great range of activities and the involvement of so many. 
Because of the inherent likelihood of bias, I have tak-
en extra care to obtain comments, additions, and crit-
icisms from many of those who shared the experience 
with me. My debt to them is detailed in the acknowl-
edgements and in the relevant sections of the text. 

provided the basis for the extensive amount of field 
and laboratory work that has since been undertaken 
and that continues today.

The large number of Hasselblad colour photos 
have been included because of their unique con-
tribution as a record of the inspiring Baffin Island 
landscape as well as their value as documentation 
of the glaciers, ice caps, and associated landforms as 
they existed a half century ago, at a time when few 
were thinking about the potential impacts of climate 
warming.

My colleague and close friend Olav Løken pro-
vided the essential field leadership for the final years 
of the operation in Baffin, during which my direct 
involvement was limited by the responsibilities of 
branch director and the unremitting, yet vain, strug-
gle to preserve the integrity of the Geographical B

note on pl ace na mes

In most of this text, the place names given are those 
that were in use during the 1960s. For several of the 
more significant places, current official names are 
also indicated, as follows: Frobisher Bay (Iqaluit). 



Fig. 1: Experiencing the majesty of these remote mountains and glaciers was always an important, if subsidiary, personal 
objective. This view was obtained approximately midway between the Inugsuin base camp and the outer Baffin Bay coast, 
north of Itirbilung Fiord, Henry Kater Peninsula, and a wilderness of nameless mountains and glaciers. (Photo: July 1966)




