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EDITORIAL

Earth Sciences
WHY THE CRISIS
IN CANADA?

n the last Newsletter,

Jim Nicholls opened a
debate on the status and
stature of the Earth Sciences
in Canada. Below, the Man-
aging Editor provides a fam-
ily perspective on some of
these issues and some of our
collective attitudes that cre-
ate the “crisis”. She also pro-
vides the appropriate answer
for promoting training in the
Earth Sciences. Read it.

Jim’s editorial focussed
on the stature of our disci-
pline in governments, univer-
sities and the granting
councils. On reflecting upon
these issues | came across a
recent article by Adams enti-
tled “Benchmarking interna-
tional research” (Nature,
1998, Vol. 396, pp. 615-618).
The impact of Canadian Earth
Sciences’ research doesn't
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come out very well in that
study, which not surprisingly
(based on how we were
treated in NSERC’s latest
reallocation exercise), was
mentioned in NSERC's last
newsletter. Canadian Earth
Sciences’ research impact
was rated sixth of the 7 coun-
tries ranked (US, England,
Canada, France, Germany,
Australia and Japan). Our sci-
entific nearest neighbours,
Chemistry and Physics, were
second! They were also the
happy recipients of some of
OUR research money in the
reallocation.

Is part of our difficulty
that we have too insular an
attitude of what the Earth
Sciences are and what career
paths Earth Sciences training
might lead to? Biological Sci-
ences produce tens of thou-
sands of graduates annually,
very few of whom ever work

as biologists. Even physics,
which graduates fewer stu-
dents than Earth Sciences
annually, doesn’t provide
jobs in physics. Both biology
and physics graduates, how-
ever, are well trained for
many careers outside their
primary disciplines. So are
Earth scientists, or if they
aren’t, then they should be.
Why are well trained geolo-
gists with an MBA not ideal
management candidates?
They are familiar with all
types of data; assembling
them, displaying them,
analysing them, deducing
from them, etc. Unlike our
chemical and physical
friends, they are also com-
fortable with data of widely
varying reliability. A modern
Earth scientist is also com-
fortable with spatially related
data, the importance of
which appears to have been
recently discovered by cities,

This newsletter constitutes an insert to
The Canadian Mineralogist, Volume 37, Part 1

business etc. who now are
the main consumers of GIS!

If we look back at Cana-
dian Earth Sciences research
over the last few decades, we
have made very important
contributions. We have been
innovators and leaders in a
number of areas that should
have led to a much higher
current stature in the interna-
tional community (and hence
increased and not decreased
research funding at home).
Why didn’t this happen? In
my opinion, we don’'t seem
to be very good at capitaliz-
ing on our breakthroughs.
From personal experience,
we were the leaders in devel-
opment and application of
laser ablation ICP-MS and
had the most advanced labo-
ratories and capabilities in
the world, at Memorial and
Montréal in the early 90’s.
Neither facility capitalized on
its early advantages and the
key drivers of both facilities
left before milking their
potential for high impact
(and easy!) publications. Do
Canadian geoscientists lack
the mental toughness to
compete? Do we design our
graduate student theses
around solving major prob-
lems or are we only into
training HQP that are well
rounded?

We need to examine
these and many other issues,
and quickly, or our future will

(cont’d on page 2)
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FROM THE MANAGING EDITOR

LOOKING AT OUR ATTITUDES

Last fall, our oldest son, David, who was studying math-
ematics at McGill University, announced to us that he
was switching to the Earth Sciences program. After the initial
shock (after all, he had always sworn he would never be a
geologist), | could not help being pleased and flattered that
David would follow in his mom’s and dad’s footsteps.

However, | was not prepared for the reaction | got from
many colleagues when | mentioned proudly that my son was
going into geology. From an eminent mineralogist, a success-
ful consultant geologist, and government geologists, the
advice was the same : Discourage him! This is a lousy profes-
sion. The pay is crummy. And it went on and on.

| did not discourage my son. Perhaps | am too much of an
optimist and an idealist. My son might not have chosen an
easy path and | will worry about the job situation for him. But
would a career in biology, history, psychology, and many
others be easier? | truly believe that if you are inspired by and
good at what you do, you will be happy and successful (but
perhaps not rich!)

This got me thinking that if we cannot sell our own pro-
fession, who will? Is this one of the reasons university enrol-
ment is down? Why should we not try to attract the bright and
creative young people we need to face the challenges ahead?
Our profession will change. We will have to adapt like so
many species have done before us... or perish. We will need
to increase our cooperation with other disciplines. The volume
MAC will shortly publish on the health effects of chrysotile
asbestos will be a classic example of the contribution miner-
alogy can make to health and societal issues. We have to let
the world know about the importance of mineralogy. We will
need people who have a strong mathematical and computing
background like David has.

In the meantime, David is just back from field camp and
looking forward to his first summer job as a junior field assis-
tant in Northern Quebec and we, his parents, are delighted
that he will be working very close to areas we have also
worked in.

Thanks to all of you who have commented on Jim's edi-
torial in the previous Newsletter. We look forward to publish-
ing your views in the June 1999 issue. g®

Pierrette Tremblay
Managing editor
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THANKS TO THE
IMA ORGANIZING
COMMITTEE!

| want to take this
opportunity to thank the
organizing committee of the
successful IMA conference
held last summer in Toronto,
on behalf of the Mineralogi-
cal Association of Canada.
Tony Naldrett and his team
are to be commended for the
careful planning, the com-
mitment and the enthusiasm
they brought to the task.
Their wise decisions allowed
this meeting to be successful
on all levels, including finan-
cial. Hats off!

NEW COUNCILLORS
1999-2001

| am pleased to
introduce our three incoming
councillors for 1999-2001:
Peter C. Burns, Larry Hea-
man and Pierrette Tremblay.

Peter C. Burns is Assis-
tant Professor of Civil Engi-
neering and Geological
Sciences at the University of
Notre Dame. He grew up in

the Miramichi region of
northern New Brunswick.
Peter did a B.Sc. degree in
geology at the University of
New Brunswick (1988), an
M.Sc. at the University of
Western Ontario (1990), and
a Ph.D. at the University of
Manitoba (1994). Peter was
an NSERC post-doctoral fel-
low in the Earth Sciences
department at the University
of Cambridge 1994-1995, and
in the Department of Earth
and Planetary Sciences, Uni-
versity of New Mexico 1995-
1996. He joined the faculty at
the University of lllinois in
1996, and moved to his cur-
rent position at Notre Dame
in 1997.

One of his long-term
research goals is an under-
standing of the relationship
between the stability of min-
erals and their crystal struc-
tures, and much of his
research now focuses on
low-temperature minerals
that are of significance to the
environment. Peter is an
Associate Editor of The Cana-
dian Mineralogist for the

EDITORIAL (cont’d from page 1)

not be bright. | personally
think we are up to the chal-
lenge but we must examine
all of our long cherished
assumptions about what is
important and be prepared
to throw many of them
away. The resource and raw
material industries are still
important to us but they are
only one of many areas in
which Earth Sciences must
contribute if we are to
become a leading science
discipline. If we aren’t a lead-

ing discipline, we will be
nowhere. The next century
isn’t for the faint of heart.

As usual criticism and
comments are welcome at:
The Great Lakes
Institute for Environmental
Research
University of Windsor
Windsor ON
N9B 3P4 Canada
E-mail: bfryer@uwindsor.ca

Brian Fryer
Vice-president
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term 1998-2000. He was
awarded the 1998 Young
Scientist Award of the
Mineralogical Association of
Canada and the Hawley
Medal for his paper “US*
Minerals and Inorganic Pha-
ses: A Comparison and Hier-
archy of Crystal Structures”,
published in The Canadian
Mineralogist in 1996.

Larry Heaman received
a Ph.D. in geology from
McMaster University in 1986.
His research involved investi-
gating the Rb-Sr and U-Pb
systematics of metamorphic
rocks from the Grenville Pro-
vince to better understand
the cause of isotopic distur-
bance in the Rb-Sr system.
He then received an NSERC
PDF and pursued research on
the U-Pb geochronology of
accessory minerals at the
Royal Ontario Museum in
Toronto under the guidance
of Dr. Tom Krogh. During
this time, he developed tech-
niques to determine the U-Pb
age of baddeleyite (ZrO,) and
perovskite (CaTiOs). He then
continued as a Research Sci-
entist at the Royal Ontario
Museum for another six
years, applying U-Pb badde-
leyite geochronology to
establish the evolution of
Precambrian Large Igneous
Provinces, evaluating Pre-
cambrian continental recon-
structions, and determining
the detailed timing of kim-
berlite emplacement in North
America.

In 1994, he moved to the
University of Alberta and
became co-supervisor of the
Radiogenic Isotope Facility in
the Department of Earth and
Atmospheric Sciences along

with Dr. R.A. Creaser. At the
present time this facility
houses two new ultra-clean
chemical laboratories, a
recently constructed mass
spectrometer laboratory, and
three solid source thermal
ionization mass spectrome-
ters. This facility is routinely
capabable of high precision
Sr, Nd, Pb, Os and U-Pb iso-
topic analyses of samples of
interest both to the Earth and
Environmental Sciences.

Pierrette Tremblay
graduated with a B.Sc.A. in
geology from Laval Univer-
sity in 1971 and a M.Sc. from
Queen’s University in 1974.
She worked for the Quebec
Ministry of Natural Resources
as an economic geologist
until 1979, then left the work
place to watch her three chil-
dren grow. Upon returning to
outside work, she became
involved in public awareness
of science projects at the
Quebec Geoscience Centre.
She now works as a breast-
feeding consultant (and don't
ask her what is the link
between mineralogy and
breastfeeding!)

Her involvement with
MAC started innocuously
enough when Peter Roeder,
president of MAC at the time,
and her former thesis super-
visor, asked her if she would
join the newly formed Public
Awareness of Science Com-
mittee. She has chaired that
committee since 1994. In 1996
she became councillor. She
now edits the Newsletter and
is a member of the MAC Pub-
lications Committee.

Jim Nicholls, president
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THE MINERALOGICAL ASSOCIATION
OF CANADA FOUNDATION

The establishment of the
Mineralogical Association of
Canada Foundation (MACF)
is a further expression of the
status of our Association as a
non-profit scientific organiza-
tion dedicated to the promo-
tion and advancement of
mineralogy, crystallography,
petrology, geochemistry and
mineral deposits. To retain
our status as a charitable
organization we are required
by Revenue Canada to utilize

some of our funds for
diverse educational and
charitable endeavours.

These activities may include
the organization of short
courses and symposia or the
funding of conferences.

Over the past 10 years
the Association has been
guided in financial matters
by the MAC Finance Commit-
tee, chaired by Norman
Halden. This committee has
ensured that the MAC has
remained financially viable.
The finance committee rec-
ommended in 1996 at the
annual GAC-MAC meeting in
Winnipeg that MAC establish
a charitable foundation
whose principal activity
would be to raise and dis-
burse funds for the support
of scholarships. MAC council
agreed to this proposal and
instructed MAC's President,
Roger Mitchell, to initiate the
action. As a result the Miner-
alogical Association of
Canada Foundation was
incorporated under the
Canada Corporations Act by
the issuance of Letters Patent
on March 7th, 1997. The
Corporation’s objects as set
out in the Letters Patent are:

“To receive or maintain
a fund or funds and to trans-

3

fer from time to time all or
part thereof or the income
therefrom to the Mineralogi-
cal Association of Canada/
L’Association Minéralogique
du Canada.”

The MACF operates as a
“mirror board” to MAC
Council, that is, all of the
current members of MAC
council are automatically
members of the MACF. Other
persons, who are not part of
MAC Council may also be
appointed to the Foundation
as required. The President
and officers of the Founda-
tion are elected by the MACF
board members. It is not nec-
essary for the MAC President
to be the president of the
Foundation. Copies of By-
Law No.1, the General By-
Law of MACF, which governs
the operations of the Foun-
dation, may be obtained
from Gina LeCheminant who
is the current MAC/MACF
Secretary. At the same time,
MACF also established a
Foundation Fund Raising
Committee which currently
consists of Roger Mitchell,
Jim Nicholls, Mati Raudsepp,
Patricia Sheahan and Art
Soregaroli.

MAC council in May
1998 authorized the transfer
of seed capital from MAC to
MACF. Interest from these
and other funds invested by
MACF are, on a time-to-time
or annual basis, transferred
back to MAC to fund the
MACF Scholarship. The eval-
uation of applications for this
scholarship is the respons-
ability of the MAC Scholar-
ships Committee  which
currently consists of Roger

(cont’d on page 6)



NEWSLETTER NOUVELLES i
OF THE MINERALOGICAL ASSOCIATION OF CANADA DE L’ASSOCIATION MINERALOGIQUE DU CANADA

NumBer 59, DECEMBER 1998 NUMERO 59, DECEMBRE 1998

ASSOCIATION NEWS

FINANCES

As our by-laws require, this Newsletter includes our financial statement for 1997. Please take the time to look at it.
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Mitchell (Chairman), Yuan-
ming Pan, Jeanne Percival
and Jonathan Fowler.

At the 1998 May Council
meeting in Quebec City, MAC
approved the guidelines for
the scholarship (see last
Newsletter) and application
procedures. The first MACF
Scholarship will be awarded
this year and will have a
value of $10,000. MAC
believes that by supporting
graduate students with this
scholarship, we are meeting
the conditions required by
our charitable status and
contributing to the education
of the next generation of
geoscientists in the fields
supported by MAC. g®

Roger Mitchell
Past President

BRIEFLY NOTED

17th annval Gem
and Mineral Show

The Sudbury Gem and
Mineral Show presented by
the Sudbury Rock and Lap-
idary Society will be held on
July 16 to 18 at the Carmi-
chael arena, Bancroft drive,
Sudbury, Ontario. For more
information, contact Ed Debic-
ki at ed.debicki@sympatico.ca

Australian Clay
Minerals Society

The Australian Clay Min-
erals Society has a new web
page. There you can find
information about the soci-
ety, the next ACMS meeting
(10-12 April, 2000), current
and pending society activi-
ties an electronic version of
The Interlayer and links with
other webpages of interest.
For more information, con-
tact Dr William Gates at
will.gates @ adl.clw.csiro.au
http://www.unisa.edu.au/acms
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FEATURE ARTICLE

The Canadian Light Source:
An Exciting New Tool for Mineralogy

he recently funded

Canadian Light
Source (CLS) will provide
new opportunities for Cana-
dian geoscientists. The Cana-
dian Light Source is a
national synchrotron facility
funded by the Canada Foun-
dation for Innovation and will
be built at the University of
Saskatchewan. It is the largest
single investment in science
ever made in Canada, $173.5
million. When completed in
2003 this will be a world class
synchrotron facility provid-
ing high energy and high flux
radiation useful in many
studies of condensed matter.
For more information on the
CLS see their website (http:/
www.cls.usask.ca/). The fol-
lowing report offers an intro-
duction to the CLS and the
opportunities it will provide
to geoscientists.

SYNCHROTRONS
AND LIGHT

A modern synchrotron
light source (or more techni-
cally correct, a storage ring)
produces light ranging from
infra-red to hard X-rays. It
does this naturally in the
bending magnets which are
used to keep the electrons in
a circular orbit and by special
devices called “wigglers”
and “undulators” located in
straight sections of the stor-
age ring. The wigglers and
undulators can produce very
intense photon beams. When
synchrotron radiation was
discovered by particle physi-
cists in the early part of this

century, it was considered a
nuisance. Now, however,
synchrotron radiation is a
valuable tool for the analysis
of condensed matter because
of its energy, collimation and
intensity (brightness).

BEAMLINES
AT THE CLS

The synchrotron serves
only as a light source;
attached to the synchrotron
are various types of beam-
lines that utilize the syn-
chrotron radiation as an
analytical tool. An analogy
familiar to many geoscien-
tists is to compare the syn-
chrotron with an X-ray tube
and the beamlines with
either a fluorescence detec-
tor (to create an XRF for
elemental analysis) or a
goniometer (to create a
diffractometer for structural
analysis). The significant dif-
ference is that the intensity of
X-ray light (brightness) is
many orders of magnitude
greater than that which can
be achieved with a normal
laboratory X-ray generator
(even a rotating anode gener-
ator). The first phase of the
CLS construction envisions
the creation of 12 beamlines.
Among them are X-ray
energy beamlines that will be
of great potential use to geo-
scientists.

Of specific interest are
the beamlines dedicated to
single crystal diffraction, to
powder diffraction, to X-ray
absorption studies and to

LMHT
L AR AT
ispnoiwolinon
micro-XRF  studies. The

beamlines dedicated to sin-
gle crystal studies and pow-
der diffraction provide the
ability to study the structure
of single crystals or pow-
dered samples. Because of
the intensity of synchrotron
light, structure determina-
tions can be made on smaller
samples than possible with
laboratory sources. Struc-
tures have been determined
on a crystal with a radius less
than 6 pym (L. Groat, U.B.C.,
pers. comm. 1998).

The high intensity of the
synchrotron light allows the
study of weak or “forbidden”
reflections from macroscopic
crystals and the investigation
of twinning, domain size and
strain in those crystals (L.
Groat, pers. comm. 1998).
The intensity of synchrotron
light also results in more
rapid data collection of struc-
tural information. Crystals
which need days of exposure
on a laboratory source to
produce a usable pattern can
be exposed for only minutes
or hours to a synchrotron
source. Thus these X-ray
diffraction beamlines will
provide the tools to enhance
our understanding of the
structure of natural crystals
and their processes of forma-
tion.

The X-ray absorption
beamlines provide the ability
to analyze the local structure
around an element and often
the oxidation state of the ele-
ment. The fine structure of
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the X-ray absorption (and
emission) spectrum of an
element shifts in energy (fre-
quency) and changes shape
as both the local structure
and the oxidation state
changes. Such changes are
similar to those encountered
when wusing an electron
microprobe to analyze a light
element. If you don’t use a
standard with a similar struc-
ture and oxidation state to
your unknown, you can’t get
a good analysis. The best
example that springs to my
mind is analyzing sulphur in
a sulphide or sulphate, which
display significantly different
S emission peaks.

Synchrotron light pro-
vides enough illumination to
study the X-ray absorption
fine structure (XAFS), which
cannot be seen using X-ray
emission or absorption from
a laboratory X-ray source.
Because XAFS is only sensi-
tive to the local coordination
sphere around an element, it
can be used to study struc-
ture in amorphous materials,
such as glass, which cannot
be investigated using diffrac-
tion techniques. Using XAFS
the oxidation state of sam-
ples can be rapidly deter-
mined  without sample
damage. An example of this
is the contamination of soils
with Cr. Crb* is highly toxic,
but Cr3* is not. The reduction
of chromium from the toxic
6+ state to the non-toxic 3+
state can be achieved on
magnetite surfaces or in
plants such as water hya-
cinths (G. Brown, Stanford,
pers. comm. 1998). These
results suggest possible
remediation  mechanisms
which are now being investi-
gated.
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The X-ray fluorescence
microprobe (XRFM) beam-
line will analyze elemental
concentrations at the ppm
level in a spot size similar to
that of an electron micro-
probe (~1 pm). This sensitiv-
ity in both spatial resolution
and elemental sensitivity
makes the XRFM a great tool
for studying the distribution
of trace elements within
crystals. Although the lower
limits of detection of the
XRFM may be greater than
the next generation laser-
ablation ICP-MS machines,
the spot size will be smaller
and the technique is non-
destructive. The XRFM will
play a significant role in stud-
ies of finely zoned, rare sam-
ples (such as meteorites,
future samples from the
Moon, Mars, comets, or
asteroids) which we may
want to study using a variety
of analytical techniques. The
XRFM has other attributes
which make it a complement
to laser-ablation ICP-MS.

The XRFM at the CLS
will be designed to perform
XAFS studies similar to
those described above, but
at the microscale, (micro-
XAFS). It has already been
shown that zonation in Fe
speciation in crystals can be
studied with micro-XAFS.
Similar studies using plant
roots have demonstrated
changes in oxidation states
between the outer edge and
core of the roots. Micro-
XAFS will also allow the
study of the local structure
around elements in small
samples.

The XRFM will also be
used in tomographic studies
of samples up to millimeters
in size. Using the intensity
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of the synchrotron light,
absorption of X-rays can be
measured from all angles
and a 3-dimensional image
of the sample can be con-
structed. This is exactly the
same technique as used in a
hospital CAT scan. However,
when the tomographic stud-
ies are combined with micro-
XAFS a three-dimensional
qualitative, and in some
cases quantitative, map of
the specimen can be con-
structed without sample
destruction.

AVAILABILITY AND
CALL FOR INTEREST

All of these beamlines
will be available to the scien-
tific community for their
research. Investigators will
submit brief proposals of
their topics of investigation
to a committee that will eval-
uate the proposals and
award beamtime. At the pre-
sent time no charges for
NSERC-sponsored research
are planned. We envision the
CLS and its beamlines as
serving all Canadian scien-
tists and we especially want
to encourage its use by stu-
dents. | ask all potential users
to think about what they will
be able to do with these
beamlines when they first
see light in 2003. | would also
like to ask that anyone with
an interest in using the X-ray
fluorescence microprobe con.
tact me by e-mail(donb@ eps.
mcgill.ca) and describe your
interests in the machine. g®

Don R. Baker

Earth and Planetary Sciences,
MecGill University

3450 rue Université, Montréal QC
H3A 2A7 Canada

514-398-7485

SPARK

hanks to MAC for

the financial sup-
port of EAGEO workshops
and especially for the min-
eral posters which were
given to participants at the
EJdGEO Workshop held on
February 2, in Hanover,
Ontario for the Bruce Grey
Catholic School Board.
Twenty teachers received
posters, mineral postcards
and MAC bookmarks as
part of a daylong work-
shop. The teachers were
also given mineral kits for
use in the classroom. A
follow-up field trip will be
held June 5th. The instruc-
tors for the workshop
were Paul Karrow, Mario
Coniglio and Peter Russell
from Waterloo.

On May 2, Peter Rus-
sell also presented a work-
shop focusing on rocks
and minerals. The work-
shop was held for teach-
ers attending the Ontario
Society for Environmental
Education weekend work-
shop at Paradise Lake
near Waterloo. Twenty-
one teachers attending
this workshop appreciated
receiving MAC posters
together with mineral and
rock kits.

Get involved with
your local school board
and offer to hold similar
workshops. Funding is
available to support work-
shops: contact Fran Haidl,
Chair of the National
EdGEO Committee by
e-mail at: fran.haidl@sem.
gov.sk.ca

Peter Russell
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OUTSIDE NEWS

International Centre for Diffraction
Data 2000 Crystallography
Schorlaship Awards

Crystallography has
played a key role in
the development of X-ray
diffraction, electron diffrac-
tion and neutron diffraction
for the elucidation of the
atomic structure of matter.
To encourage promising
graduate students to pursue
crystallographically oriented
research, the International
Centre for Diffraction Data
(ICDD) has established a
Crystallography Scholarship
Fund. The ICDD has awarded
twenty-eight scholarships in
the amount of $2,000 each
since 1992. The year 2000
Scholarship Award has been
increased to $2,250. Applica-
tions for the year 2000
awards must be received by
ICDD no later than 29 Octo-
ber 1999.

Qualifications for
the applicant:

The applicant should be
a graduate student seeking a
degree with major interest in
crystallography e.g. crystal
structure analysis, crystal
morphology, modulated
structures, correlation of
atomic structure with physi-
cal properties, systematic
classification of crystal struc-
tures, phase identification
and materials characteriza-
tion. There are no restrictions
on country, race, age or sex.
The term of the scholarship
is one year. The recipient
may make application for
one renewal at the end of the
first year. Because a limited
number of scholarships are
awarded, renewal applica-
tions will be considered on a

competitive basis in conjunc-
tion with all applications that
have been submitted up to
the closing date.

* Curriculum Vitae, listing
degree(s) held and degree(s)
sought.

» A one page proposal by the
graduate student describ-
ing the type of crystallo-

graphic research to be
partially supported by
scholarship.

* A supportive letter from the
sponsoring professor of an
accredited university or an
institute of technology on
institution letterhead.

* The scholarship stipend is
to be used by the graduate
student to help defray
tuition and laboratory fees.
A portion of the stipend
may be applied to registra-
tion fees to accredited sci-
entific meetings related to
crystallography.

No more than one scholar-
ship will be awarded to
applicants at any one
accredited institution per
year.

The funds of the scholar-
ship are not to be used for
travel.

Applications must be
received by 29 October 1999.
Please mail to:

Secretary, International
Centre for Diffraction Data
12 Campus Boulevard
Newtown Square,

PA 19073-3273 U.S.A. g®
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CONFERENCES COMING UP

JUNE 26-JULY1, 1999

The Clay Minerals Society 36th Annual Meeting, Purdue
University, West Lafayette, Indiana. Workshop to be held on
Saturday June 26 on the electrochemical properties of clays,
organized by Alanah Fitch. General chair: Professor Cliff John-
ston, Crop, Soil, Environmental Sciences, Purdue University,
1150 Lilly Hall, West Lafayette IN 47907-1150; tel.: 765-496-
1716; fax: 765-496-1368; e-mail: clays@purdue.edu

For more information on publicity, contact Patricia Jo
Eberl, Manager, the Clay Minerals Society, P.O. Box 4416,
Boulder Co 80306; tel.: 303-444-6405 fax: 303-444-2260; e-mail:
peberl@clays.org

AUGUST 2-6, 1999

The 1999 Denver X-ray Conference will be held August 2 -
August 6 at the Sheraton Steamboat Resort, Steamboat
Springs, Colorado. Detailed conference information and a ten-
tative program is available on the Denver X-ray Conference
web page at http://www.dxcicdd.com. For further information,
please contact Denise Flaherty, Conference Coordinator,
ICDD, 12 Campus Blvd., Newtown Square, PA 19073-3273; tel.:
610-325-9814; fax: 610-325-9823; e-mail: flaherty@icdd.com

AUGUST 22-27 1999

9th V.M. Goldschmidt Conference to be held at Harvard
University, Cambridge, MA. Contact Stein B. Jacobsen, Dept.
Of Earth and Planeatary Sciences, Harvard University, Cam-
bridge MA 02138; tel.: 617-495-5233; fax: 617-496-4387; e-mail:
goldschmidt@eps.harvard.edu

MAY 26-JUNE 1, 2000

GEOCANADA 2000 - JOINT MEETING OF CANADA’'S
MAJOR GEOSCIENCE SOCIETIES including the Mineralogical
Association of Canada, the Geological Association of Canada,
the Canadian Society of Petroleum Geologists, the Canadian
Well Logging Society. To be held at the University of Calgary.
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