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Géographie physique et Quaternaire, 2001, vol. 55, no 3, p. 201-211

The W.A. Johnston Medal is the highest award of the Canadian Quaternary Association. This award recognizes professional
excellence in Quaternary research by Canadian scientists or those who have made significant contributions to our knowledge
of the Canadian Quaternary and the training of students who conduct Quaternary research in Canada.

The Johnston Medal was named after William Albert Johnston, born in 1874 in Aberarder, Ontario. Johnston spent most of
his career with the Geological Survey, from which he retired in 1939. A prolific writer, he produced over sixty publications on
a variety of topics. Johnston’s research helped elucidate the former limits of the eastern glacial Great Lakes, as well as his-
torical drainage routes through the North Bay, Trent and Sarnia outlets. His examinations of the surficial geology of the Ottawa-
Georgian Bay region revealed the extent of isostatic uplift in the area and more accurately defined the western limits of the
Champlain Sea transgression in the Ottawa Valley. In central Canada, Johnston spent many years investigating the areal lim-
its of glacial Lake Agassiz. He helped to establish suitable water supplies for Regina and Moose Jaw, and was one of the
foremost authorities on placer gold deposits in Canada. Johnston conducted extensive studies of the Fraser River and its
delta, and was instrumental in helping to improve navigation in the area.

The first Johnston Award was made in 1987.The contributions of eight other scientists have been recognized since (see Table).
With such a short history, making a choice among the many scientists worthy of the award has been difficult for the CANQUA
members who have served on the Johnston Award committee.We are grateful to them for their service. In 2001 the decision was
particularly difficult, and the award was made to two individuals: Dr. Weston Blake, Jr. and Dr. Derek Ford. Congradulations
from all CANQUA members. Citations by the nominators and responses of our award winners follow.

Gail Chmura

CANQUA Past President

THE 2001 W.A. JOHNSTON MEDAL

TABLE

Past winners of the CANQUA W.A. Johnston Award

1987

1989

1990

1991

1993

1995

1997

1999

Vic Prest 

Alexis Dreimanis 

Jaan Terasmae 

Bill Mathews 

Ross Mackay 

John Clague 

Paul Karrow 

Nat Rutter 

Jim Ritchie

GPQ_55-3.qxd  21/05/03  15:59  Page 201



G. CHMURA202

Géographie physique et Quaternaire, 55(3), 2001

The 2001 W.A. Johnston Medallists

WESTON BLAKE, Jr.

Weston Blake, Jr., who is currently an Emeritus Research Scientist
with the Geological Survey of Canada, has worked on Quaternary
research throughout his career. Although he has many important
research accomplishments to his credit, foremost among these was
his proposition that the Innuitian Ice Sheet covered the Canadian
High Arctic during the last glaciation, an idea that is now widely
accepted after some 30 years of heated debate. He has encour-
aged and promoted many young scientists who now are well estab-
lished Quaternary researchers. Moreover, he has been perhaps
the most devoted and hard working CANQUA supporter this coun-
try has ever had!

If someone asks Wes what he feels his greatest achievement
has been, he says that he is especially proud of the accomplish-
ments of the young students and field assistants who went with
him to places such as Ellesmere Island. Almost all now enjoy very
successful academic/government/research careers, and in most
cases they have continued work on a variety of northern
Quaternary subjects. Wes continues his arctic research even in
“retirement”; for example, last summer (2001) he celebrated his
50th year of arctic fieldwork!

Although Wes seems firm at claiming his main accomplishment
has been the encouragement of other, younger scientists to take
up Quaternary subjects, his personal scientific research legacy is
very strong indeed. In many areas of the Arctic, such as Svalbard,

Bathurst, Devon and Baffin islands, there were no 14C determinations at all when Wes began his career, and in other areas,
such as Ellesmere Island and northwest Greenland, there were very few dates. When Wes came to the Geological Survey of
Canada (GSC) in 1962, the radiocarbon lab had just opened the previous year. Wes was instrumental in setting up the high
standards of the GSC radiocarbon lab, and directed the laboratory for many years. He worked closely with many colleagues
on geochronological problems and techniques.This work resulted in many influential publications, especially those dealing with
the poorly studied arctic regions.

Secondly, as a result of his Ph.D. and later work in Svalbard, together with Russian work in nearby Franz Josef Land, Wes
reintroduced the concept of an ice sheet over the Barents Sea in 1968. As a result of his work on Bathurst Island in 1963 and
1964, and on southern Ellesmere and Coburg islands in 1967 and 1968, Wes proposed at a meeting in 1969 the concept of
an Innuitian Ice Sheet over much of the Queen Elizabeth Islands (published in the Canadian Journal of Earth Sciences in 1970).
There was considerable opposition to both ideas for the next 30 years. As the readers of this journal are likely aware, the con-
sensus today is that there was indeed an Innuitian Ice Sheet during the Late Wisconsinan.

Finally, only superlatives can be used to describe Wes’ contributions to CANQUA. It is hard to imagine anyone in CANQUA’s
history who has sat on more committees or has done more to encourage the Association’s goals. His list of committees does
not need repeating here, nor do his three terms as a CANQUA councillor, but the amount of time and energy Wes has put into
this organization is an example to us all. So much of what Wes does is done quietly, behind the scenes. Wes truly believes
Quaternary research is important, that it should be vigorously encouraged, and that CANQUA is the vehicle that should be used
to meet these ends.

We think we would all agree that such devotion and dedication deserves the gratitude of all Quaternarists, and so we are
delighted that Wes is receiving the 2001 Johnston Medal, and what better place to do it than here, in a northern location such
as Whitehorse.

John P. Smol
Queen’s University

Marianne S.V. Douglas
University of Toronto

Donald Lemmen
Geological Survey of Canada
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ACCEPTANCE TEXT

I am delighted to be named a co-recipient of CANQUA’s W.A. Johnston Medal for 2001. I offer my congratulations to the other
medallist, Professor Emeritus Derek Ford of McMaster University, whose work I’ve long admired, and a glance at the list of pre-
vious winners of this award shows me that I am in excellent company! I am most appreciative to my nominators, to those col-
leagues who wrote supporting letters, and to the selection committee itself, all of whom deemed my research and career wor-
thy of this award.

With the exception of a few excursions “southward”, to Labrador, to southern Baffin Island, to the mainland around Bathurst
Inlet and to the Kola Peninsula of Russia, all of my field work has been in the northern Canadian Arctic Archipelago, North-
West Greenland and Svalbard — north of 75°. Although I have not worked in the areas that W.A. Johnston studied, much of
my research has dealt with raised and tilted shorelines, like his on Glacial Lake Agassiz. In my case, I have been particularly
interested in raised marine shorelines, displayed so well north of the treeline along Arctic coasts. The other main focus of my
research has been on radiocarbon dating and other dating methods, the aim being to establish chronologies of Pleistocene and
Holocene events throughout the little studied Arctic areas where I’ve worked.

It is not surprising that the Arctic became part of my lifeblood, so to speak. First, I came from a family of ardent skiers, so I learned
to love the outdoors at an early age. Next, as an undergraduate in geology at Dartmouth College in Hanover, New Hampshire, I
was enthralled by the annual visits and talks by the famous Arctic explorer, Vilhjalmur Stefansson.Then, in 1950-1951, I was one
of three students to take a new course offering in Polar Geography, taught by Trevor Lloyd and Cmdr. David Nutt. Dartmouth was
followed by two fine years at McGill University, where I learned a great deal more about the Arctic, especially at the Geography
Summer School in Stanstead, Québec. In 1952 I spent three months on the Meta Incognita peninsula of southern Baffin Island,
as John Mercer’s field assistant. John is best known for his outstanding work in Patagonia and Antarctica, but his Ph.D. was
based on Baffin.The geomorphological studies there were followed immediately by a sojourn in Northwest River, Labrador, where
I did the field work for my own M.Sc. thesis in forest geography (air photo interpretation of forest cover types), under Ken Hare’s
supervision, and supported by the Defence Research Board in Ottawa. Additional field experience in Labrador came the follow-
ing winter, when I accompanied Dave Nutt on a journey by dog team around Lake Melville, re-occupying oceanographic stations
established by his summer “Blue Dolphin” expeditions.The McGill experience was made even more special because I had an office
in the “attic” of the Bishop Mountain House, then the Canadian headquarters for the Arctic Institute of North America.The Director
was Colonel Pat Baird, aided by Svenn Orvig, and lots of Arctic tales swirled around at morning coffee and afternoon tea!

Service in the U.S. Army’s Transportation Arctic Group gave me a chance in 1954 to spend five months on the Greenland
Ice Sheet east of Thule Air Force Base, testing a crevasse detector (it didn’t work, but it was great for skijoring!) and mapping
a safe route for heavy tractor trains through the crevassed marginal areas of the ice sheet. On weekend geomorphological excur-
sions I met such luminaries as Børge Fristrup, glaciologist and Danish Liason Officer; Dick Goldthwait, glacial geologist, with
whom I later did my Ph.D. at Ohio State University; Nat Rutter, then an undergraduate at Tufts University; Valter Schytt, glaciol-
ogist, then working for the Snow Ice and Permafrost Research Establishment (SIPRE); Spence Taylor, glacial geologist,
University of Alberta; and Herbert Wright Jr., paleoecologist, University of Minnesota.

Following two further visits to North-West Greenland in 1956, to carry out glaciological work (flow rates) on an ice cliff at
Red Rock Lake north of Thule AFB with a group led by Dick Goldthwait, I spent several years alternating between graduate
studies in glacial geology and geomorphology at Ohio State and the University of Stockholm. In addition, two long seasons of
field work in Nordaustlandet, Svalbard (astride the 80th parallel) were carried out with the Swedish Glaciological Expedition
(summers of 1957 and 1958), under the leadership of Valter Schytt. The glacial geological studies there led to a Ph.D. in 1962.
That same year I joined the Geological Survey of Canada, having learned that there was an opening in the Pleistocene Section
from Bert Lee, whom I met at the International Geological Congress in Copenhagen in 1960.

The GSC’s Quaternary Research and Geomorphology Division (as of 1967), or Terrain Sciences Division (as it became in
1971), under the leadership of John Fyles and John Scott, allowed me a great deal of freedom to pursue topics of interest in
the Arctic Archipelago. First came Bathurst Island in 1963 and 1964, a joint venture with Bill Kerr, then at ISPG. A return to south-
ern Baffin Island followed in 1965 with Bob Blackadar’s ‘Operation Amadjuak’, where I was helped greatly by Francis Synge
of Leicester University/Geological Survey of Ireland. Later cooperative efforts were with Bill Kerr at Cape Storm, Ellesmere
Island, in 1967, and with Bob Christie at Grise Fiord in 1968. Tom Frisch provided excellent base camp facilities at Makinson
Inlet, Ellesmere Island, in 1977, where I was also joined by Roland Souchez (for the third summer) and Reggie Lorrain from
Université Libre de Bruxelles, to continue their investigations into processes operating at the soles of glaciers and ice sheets.
Finally, Bob Christie joined me at Cape Herschel in 1982 to provide advice on the origin of erratics along Nares Strait, based
on his extensive knowledge of the region.

Most of my time since 1967 has been devoted to southern and eastern Ellesmere Island and North-West Greenland. In this
connection I owe a tremendous debt to Fritz Müller, of McGill and ETH Zürich, whose foresight and energy led to the building
of stations to study the North Water in the early 1970’s on Coburg Island, at Cape Herschel on Ellesmere Island, and on
Nordvestø in the Carey Øer, northern Baffin Bay. Without these well-provisioned stations, and the shelter they provided from
some extremely inclement weather, it would have been impossible to carry out our extensive field programs. The land studies
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were supplemented by two excellent cruises aboard C.S.S. Hudson to northernmost Baffin Bay and the southern part of Nares
Strait — led in 1974 by Dave Ross and in 1991 by Ruth Jackson, both of the Atlantic Geoscience Centre (AGC), Dartmouth,
Nova Scotia. These cruises gave me a chance to learn details of the bottom topography over vast areas and to acquire cores
of marine sediments at selected sites.

Excellent assistance in the field was provided by a succession of students as well as by several colleagues from institutions
in Canada and abroad. Several of the students went on to become leading arctic specialists in their own right. Gordon Cox, McGill
University, after working with me in southern Ellesmere Island, did a Ph.D. in glaciology at Dartmouth, and then he worked for
both CRREL and AMOCO, as well as serving on the Polar Research Board of the U.S. National Academy of Sciences. Longest
serving of all was Rick Richardson, originally an undergraduate at Brock University, who accompanied me for several seasons
in the 1970’s, interrupted by travel to Auckland, New Zealand, to do his M.Sc. He moved to the Alberta Geological Survey in 1980,
and he is now Alberta’s Provincial Geologist. For several years he devoted part of his summer vacation to working with my field
parties at Cape Herschel, Ellesmere Island, and in 1990 and 1991 he was there to carry out his own program, including work
on coal with Wolfgang Kalkreuth from ISPG. Rick is an acknowledged expert on what to do if a polar bear leans on you while
you are trying to sleep in your Logan tent, or on how to find mud in which to land a Piper Super-Cub!

The extensive program of coring shallow ponds (frozen to the bottom, although one lake on Rundfjeld at 830 m asl was also
frozen to the bottom, with 5+ m of ice) and lakes in east-central Ellesmere Island was initiated in 1978. Although the original
aim was to acquire chronological data bearing on the time of deglaciation and the pattern of land emergence from the sea, it
quickly became apparent that the cores could yield other information of great value. Hannu Hyvärinen, University of Helsinki,
joined us in 1979 and produced the first pollen diagram for the Holocene from Ellesmere Island. Steve Watts, Sir Sanford
Fleming College, was with us to work on weathering phenomena later the same season. Svend Funder from the Geological
Museum, University of Copenhagen, accompanied us in 1980, in part to join in the work on the Greenland side of Smith
Sound, and Otto Salvigsen, from the Norwegian Polar Research Institute in Oslo, contributed his expertise in 1981. Brian
McCann, McMaster University, worked on coastal phenomena in both 1981 and 1988.

John Smol, FRSC and Director of PEARL in the Department of Biology, Queen’s University, first came to Cape Herschel
in 1983, and Marianne Douglas, then John’s graduate student but now teaching in the environmental geology program at the
University of Toronto, started her extensive studies of the ponds (leading to both M.Sc. and Ph.D. degrees) in 1986. After a hia-
tus in the early 1990’s, they have continued the program of monitoring the nearly 40 ponds there every three years, so revis-
its have been made in 1995, 1998 and 2001. Their ongoing study already has meant that changes in water chemistry and the
diatom flora at Cape Herschel (78° 45’ N) have been documented for nearly 20 years — longer than at any other High Arctic
site! As with all of my own work earlier on Ellesmere Island, their research is made possible by the excellent logistical support
provided by the Polar Continental Shelf Project.

Interspersed with the summers in the Canadian Arctic Archipelago and North-West Greenland were several summers in
Svalbard: in 1966 a return to Nordaustlandet (this time with helicopter support) with an expedition from the Institute of Physical
Geography, University of Stockholm, led by Professors Valter Schytt and Gunnar Hoppe; in 1990 to Nordaustlaudet as co-leader
of a small expedition with Professor Wibjörn Karlén, by that time head of the same institute in Stockholm; and in 1995 with Otto
Salvigsen, Norsk Polarinstitutt, Oslo, to the north coast of the main island of Spitsbergen. In fact, the overseas contacts, espe-
cially those in Fennoscandia, have been of immense value, for they have provided a continual learning experience and a
source of inspiration and support for over 40 years. As an example, I probably never would have discovered pumice on the raised
beaches of Ellesmere and Devon islands had I not worked with this material earlier in Svalbard! Several of the publications on
the Queen Elizabeth Islands were used for a ‘Filosofie doktor’ degree in physical geography at the University of Stockholm,
defended publicly in May 1975, the opponents being Jan Mangerud, Hannu Hyvärinen and Bo Strömberg.

Collaboration or assistance in various aspects of the Arctic work with specialists other than those named already has also
been of great value: for instance, Bill Barr, University of Saskatchewan; Guy Brassard, University of Ottawa and Memorial
University of Newfoundland; Anne de Vernal, Université de Québec à Montréal; Bent Fredskild, University of Copenhagen; Misha
Grosswald, Academy of Sciences, Moscow; Dick Harington, Canadian Museum of Nature; Bob Hooper, Memorial University
of Newfoundland; Jan Janssens, University of Alberta and later, Minnesota; Karen Luise Knudsen and Marit-Solveig
Seidenkrantz, Aarhus University; and Antony Sutcliffe, the British Museum. GSC colleagues Thane Anderson, Jocelyne
Bourgeois, Marian Kuc, Sigrid Lichti-Federovich, John V. Matthews, Jr., Bob Mott and Mark Nixon helped out in many ways,
either in the field or in analyzing samples in the laboratory. Support by radiocarbon laboratories was essential to my research.
First came Ingrid U. Olsson at Uppsala University, followed by Göran Possnert when 14C-dating by accelerator mass spec-
trometry became feasible. At the GSC, the laboratory was operated, in succession, by Willy Dyck, Sandy Lowdon and Roger
McNeely, and since 1983 I’ve benefitted greatly from the expertise of Roelf Beukens at the IsoTrace Laboratory, University of
Toronto. Finally, the unwavering support of my family made the long absences in the Arctic possible. Sincere thanks to Ingrid,
Erik and Sven, and once again my gratitude to CANQUA for conferring this high honour on me.

Weston Blake, Jr.
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DEREK FORD

It is a great pleasure for me to write this citation for my friend
and colleague Derek Ford on the occasion of his receiving the
Johnston Medal. Derek is truly deserving of this recognition for
his research on the Quaternary era.His studies of caves and spe-
leothems as recorders of climate and geomorphic evolution have
been recognized throughout the world, as exemplified by the
numerous awards and recognitions he has already received, inclu-
ding the Gold Medal of the Royal Canadian Geographical Society
for his studies of Castleguard Cave, the G.K. Gilbert Award of the
American Association of Geographers, and fellowship in the Royal
Society of Canada.

Derek began his career at Oxford University where he did a
degree under the supervision of the noted speleologist Margaret
Sweeting. He studied the Mendip Caves near his home in Bath,
and in subsequent years often returned to these caves to gain fur-
ther insights in speleogenesis and in order to sample the stalag-
mites that these caves contained. In 1959 he came to McMaster,
leaving briefly to try out the climate of southern California, but
soon returning to Mac where he remained until his retirement in
1997. His research, however, has taken him to every corner of the
world where caves can be found, from Brazil to northern Norway,
from China to the Cayman Islands, from New Zealand to the
Northwest Territories.There can hardly be a significant karstic ter-
rain in the world that Derek has not investigated.

His travels have allowed him to study caves in four dimensions, observing their present-day form, and using both his geo-
graphical insights, and a variety of dating methods to infer the ways in which these underground features have evolved through
time by the slow dissolution of carbonate and evaporite bedrocks. These insights were synthesized from a multitude of care-
ful studies by himself and his many graduate students and post-docs. They allowed him to develop a comprehensive theory
for the origin of cave systems, a theory which became the dominant view for the majority of students of cave development and
has been borne out by studies of other researchers around the world.

At the same time, starting in the 1970’s, Derek collaborated with various students as well as myself to develop a program
of paleoclimate studies based on the dating and isotopic analysis of speleothems.Thanks to his broad awareness of the areas
in which samples would be available for study, this program of research laid the foundations for a new insight into the history
of continental climate over the past hundreds of millennia. He appreciated that this record had to be correlated with other
existing records such as the isotopic signals from deep-sea sediments and ice cores from the Arctic and Antarctic. After some
years of neglect, we are now seeing a world-wide revival of interest in isotopic studies of speleothems, so that this once arca-
ne subject is now appreciated as an important input into our tracking of past glacial-interglacial transitions.

Intimately connected with these studies, Derek also maintained a close interest in the role of karst as a carrier of water. He
became widely sought as a consultant on karstic hydrological systems, which provide the world with some of its most complex
and inscrutable hosts for groundwater.In recognition of this work, he was awarded the 1999 first Annual Award of the Karst
Waters Institute of America.

In the 1990’s, he happened to encounter another cave enthusiast, Javor Shopov from Sophia, Bulgaria, who had a won-
derful way of using laser beams to discern seasonal cycles in speleothems. Bringing Yavor to McMaster was a wild and wool-
ly adventure, and allowed Yavor to broadcast his ideas more freely to the speleothem community.

These are just some highlights of the diverse and fruitful universe of ideas that Derek has harvested through his career. The
Johnston Medal justly honours the life-long work of an underground genius, a man who has led a small army of bright young men
and women into the stygian depths where they could achieve enlightenment. Virtually all of the academic speleologists in the
English-speaking world, and many of those from the rest of the karstic field have either been students of Derek’s or have spent
time in his labs. His book with Paul Williams has become a bible for those interested in the study of karstic caves and hydrology.

The Quaternary Research community of Canada is fortunate to claim Derek as a member in good standing. He has been
recognized both at home and around the world for his singular achievements in the study of the holes that lie beneath our feet
as we stand on any limestone bedrock. The Johnston Medal is an appropriate further honour for these achievements. I look
forward to his continued stimulus to myself and his many other research associates and students. Although he has moved off
to Orillia, a few hours away from Hamilton, we await his regular visits to check up on how things are going with his technicians,
students and the steady stream of visiting scientists who are attracted to the lab.

Henry Schwarcz
McMaster University
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ACCEPTANCE TEXT

It is a great honour to be a winner of CANQUA’s Johnston Award for 2001 in the company of Wes Blake, a good friend and
colleague for many years.

I started to study Quaternary phenomena with a 1956 undergraduate expedition to map the recession of the most northerly
icecap in arctic Norway. Quaternary science has made enormous advances worldwide since then and is certainly one of the
most complex and worthwhile of interdisciplinary fields today. There is a lot more exciting discovery to come. For those youn-
ger CANQUA members who will be contributing to it I would like to offer some perspective from my own experience in the field.

As Henry Schwarz notes, much of my career has been dedicated to the dating of and paleo-environmental work on spe-
leothems, stalactites, stalagmites and flowstones of calcite or aragonite that are precipitated in limestone caves. As a cave spe-
cialist I appreciated that these slowly accumulating deposits that can be seen growing on top of or buried within more conven-
tional fluvial, lacustrine, aeolian or even glacial, sediments in ancient caves might contribute a lot to Quaternary chronology if
they could be dated by some means. In 1962 a leading American specialist, John Rosholt, suggested that they would not be
suitable materials for U series isotope ratio dating because they lacked sufficient uranium and suffered from detrital thorium
contamination problems. In 1965, however, the “father of U series dating”, V.V. Cherdyntsev, published some apparently suc-
cessful results from speleothems and spring travertines in Russia.Henry Schwarcz, an isotope geochemist newly arrived at
McMaster University, and I immediately decided to undertake an investigation to resolve the question. Our history of speleo-
them dating since then is an interesting and optimistic example of progress in scientific technology.

We began by using alpha particle radio emissions to measure the isotope ratios, the standard method of the 1960s and ‘70s.
Anywhere from 40 to 100 grams of calcite would be required for one dating attempt, creating a big and ugly hole in the sta-
lagmite, i.e. the temporal resolution within a given sample was pretty poor. After extraction, the U and Th in our samples sat
for one week or more in alpha counters to accumulate a few thousand disintegrations. With such numbers the one standard
deviation error of the age estimate was then about ±10 %. When we last bought an alpha counting system, in 1980, it cost
$ 25 000.

In the 1980s our McMaster colleague, Alan Dickin, took some of our dated speleothem samples to experiment with thermal
ionisation mass spectrometry, his specialty. We were beaten to the draw by Edwards, Chen and Wasserburg (Caltech) who
published successful results on calcite corals in 1996-1997. Our first clear successes with speleothems came one year later.
“TIMS” is now the standard method for U dating calcites. The size of individual samples is usually no more than one gram and
can be much less if a deposit is old.The dating range is pushed back from ~350 000 years BP to 500 000-600 000 years in favo-
rable circumstances and the one standard deviation error is reduced to about 1 % or less. U can be counted in automatic mode
overnight while you are out at the pub but, with current technology,.a skilled person is needed to.control the thorium counting,
paying close attention to the monitor for about three hours per sample. A suitable mass spectrometer costs $ 250 000 or more.

During the past two years U series dating of speleothems has been tried on induction-coupled plasma mass spectrome-
ters (“ICPMS”). It works!. Both the uranium and thorium isotopes of a given sample can be counted in just 20 minutes. Running
on the ICPMS machine at GEOTOP, Montréal, our McMaster speleothem standard yields an age of 15 750 years BP with a
two standard deviation error of 30 years — which is probably less than the actual span of time that it took the calcite of the
sample to accumulate in the first place. Suitable machines cost more than $ 1 000 000 but just think — inflation!

In other speleothem work we are now resolving calcite deposition to individual years or even to seasons within them. I am
sure that there are similar successes to come everywhere else in Quaternary studies. Most impressive are recent results by
Darryl Granger and Derek Fabel (Purdue University) studying the radioactive decay of cosmogenic 26Al and 10Be in the skins
of quartz sands washed into Mammoth Cave, Kentucky, and so removed from further cosmic bombardment. Quartz grains one
metre or more below the surface in any glacial deposits should be similarly protected.The one standard deviation error of 26Al,
10Be dating is now about the same as it was in our U series technology ca.1975.

Good luck!

Derek Ford
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