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L etter from the President of the Geochemical Society
Dear Colleagues:

1998 was a great year for geochemistry, capped off by
the outstanding Goldschmidt Conference held in Toulouse,
France. Our thanksgo thelocal organizers, led by Jacques Schott
and Eric Oelkers. Wehavealot tolook forward toin 1999, espe-
cialy the next Goldschmidt Conference, to be heldin Cambridge,
Massachusetts from August 22-29, 1999. Check http://
cass.jsc.nasa.gov/meetings/gold99 for details or contact Stein
Jacobsen at goldschmidt@eps.harvard.edu. | encourage all of
you to attend what promisesto be a fine meeting.

As most of you know, Karl Turekian is stepping down
after oneterm as Editor of Geochimicaet CosmochimicaActaat
theend of 1999. Karl hasaunique styleinvolving high standards
and astrong will, which hasled to abumpy ridefor many authors.
But | think all of usapplaud Karl for hisvision of anintellectually
first ratejournal, and | thank Karl for the enormoustime and effort
he has put into editing Geochimica et CosmochimicaActa. The
next Editor hasahard act to follow.

Other changesarein progress. The Mineralogical Soci-
ety of Americahasjoined the Geochemical Society in cosponsor-
ing the North American Goldschmidt Conferences. Welook for-
ward to North American meetingswhich rival thosein Europein
size and scope.

One of the most important things our Society does is
confer awards on its most accomplished members. Awards honor
both theindividual receiving the award, and the Society by point-
ing to theimportance of our field. Please be proactivein nominat-
ingindividuasfor the Clarke, Goldschmidt, Treibs, and Patterson
medals of our Society. There are far more deserving candidates
than there are opportunities to honor. Pay specia attention to
overlooked groups, by discipline, gender, age etc.

We have for many years had an extremely successful
OrganicGeochemistry Division, and both its existence and suc-
cess hasled to periodic questions about forming other divisions.
| am personally not abig fan of formal Divisionsinasmall society
like ours, but | ask you to respond to a survey elsewherein this
issue on the desirability of forming divisions. | do favor forming
a Student Division but, with rare successful exceptions such as
the Organic Geochemistry Division, find that discipline-based di-
visions divide rather than unify. Any thoughts you have on
making more geochemists find that the Geochemical Society is
their natural home are welcomed. | subscribe to the “Big Tent”
philosophy.

Here'sto an outstanding meeting in Cambridge, MA!
Best wishesfor theNew Year and al of 1999,

Mike
Michael J. Drake
Lunar and Planetary Laboratory  voice: 520-621-6962

University of Arizona FAX: 520-621-4933
Tucson, AZ 85718USA  email: drake@Ipl.arizona.edu

GCA Production Schedule

As most of the membership has undoubtedly observed,
GCA hasbeen arriving many months after the date printed on the
spine, in spite of our policy of timely delivery. Elsevier has
changed the way in which GCA is produced, and the journal is
now on an accel erated production schedule so that it will again be
delivered on time by this summer. Please be patient as Elsevier
works through and solves the problems that have delayed pro-
duction. We apologize for the inconvenience that this has caused
the membership.

Michael J. Drake
President

A Messagefrom Elsevier

“Elsevier apologisesfor the excessive delay in the pub-
lication of the remaining issues of Volume 62 (1998). It is how
anticipated that 62/17 will be dispatched around February 5, 62/19
intheweek of March 1, 62/20 and 21 in theweek of March 8, 62/ 22
and 23intheweek of March 15 and 62/24 in theweek of March 22.

Unfortunately, due to unforeseen circumstances, 62/18
was dispatched before 62/17 and should already have reached
you.

Following completion of VVolume 62 publication of Vol-
ume 63 will commenceand it ishoped thejournal will be back on
schedule by the middle of the year.

For more up to date information on Volume 62 please
contact Lee Mobley at mobley.2@osu.edu and for Volume 63
please contact John Eagleson at j.eagleson@el sevier.com.”

4 )

Halliday WinsBowen Award

Alexander N. Halliday, Past-President of The Geochemical
Society, was awarded the 1998 Norman L. Bowen Award of the
American Geophysical Union at aceremony held at the Fall AGU
meeting in San Franciso in December 1998. The N. L. Bowen
Award was established in 1981 by the Vol canol ogy, Geochemistry,
and Petrology Section to recognize an outstanding contribution
to volcanology, geochemistry, or petrology made during the
preceding fiveyears. Halliday wascited for hisoutstanding work
in isotope geochemistry.

Newsletter of The Geochemical Society
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Notes from the Business M anager

Lee Mobley phone: 614-487-8290
1350 West Fifth Avenue fax: 614-486-7065
Suite 219 geochsoc@pubcon.com
Columbus, OH 43212, USA http://www.geochsoc.org
| mportant!!! Poll of The Geochemical Society Membership:

There has been periodic discussion of splitting Geochimica et Cosmochimica Actainto two sections (one high-
T/planetary, the other low-T/agueous/environmental). Loosely related is the question of whether the Geochemical
Society would be better organized in aseries of Divisions analogous to the Organic Geochemistry Division. It would
help the Board initsdeliberationsif you could take afew minutesto respond to the following questionnaire.

1. Should the Geochemical Society be composed of divisions, in addition to the currently very successful Organic
Geochemistry Divison?

2. Regardless of your answer to question 1, if you had to join a Division, what would be your preferred title for the
Divison?

3. Regardless of your answer to question 1, would you support the concept of a Student Division? If yes, should there
be a student member of the Board of Directors?

4. Do you favor splitting the journal and offering each half for half price and the whole for dightly less than the sum of
the partsto members? Institutional subscriptionswould remain unchanged.

Please mail or e-mail your response promptly to our Business Manager, Lee Maobley at the address shown above.

Cadll for ideasand interest in theformation of aStudent Division of the Geochemica Society

The Geochemical Society isextremely interested in theinvolvement of earth science studentsinitsactivities, and in enhanc-
ing their educational experience. For several years, we have been providing funds to Goldschmidt Conference Organizers ($10K per
year) to provide student travel grants to attend the Society’s Annual meeting. Last year, the Board agreed to heavily subsidize the
membership dues and subscription cost to Geochimica et Cosmochimica Acta for student members, with rates set at $5 and $45,
respectively, as compared with $25 and $122 for professional dues and subscription rates. We think thisisan exceptional bargain, and
we are already seeing a significant increase in student involvement in the Society as a result.

Our Business Manager, Lee Mabley, who staffsthe GS booth at international meetings such as GSA, AGU and Goldschmidt,
hasindicated that many students have expressed an interest in playing an active role in the Society. Toward that end, we would like
to invite interested student and professional geochemists to send us your ideas of how a Student Division of the Society might be
organized. A possible scenario could be the formation of an organizational structure including officers and committees, who might
communicate el ectronically aswell as at international meetings. A Student Division could addressissues such asthe appropriateness
of earth science curricula, the problems encountered by students in the pursuit of their degrees and ultimately their job searches,
financial support and working conditions, international communications, and recognition for research accomplishments. One possi-
bility isfor astudent representative to attend the annual GS Board of Directors meetings and take an active role in helping identify
ways in which the Society can better serve its student members.

The Organic Geochemistry Division of the GS confers an annual Best Student Paper Award. However, thereisno current
award or honor in general geochemistry that is conferred upon students by their peers, and this is another issue that might be
addressed by a Student Division. Furthermore, the establishment of our new web site and newsl etter offer unprecedented opportu-
nities for students to develop chat groups, search for jobs, advertise their qualifications for employment, and air their ideas and
problems beforetheinternational geochemical community.

We encourage students and professional sto send in your ideas and/or expressions of interest to our Business Manager, Lee
Mobley, at the address given above.

Newsletter of The Geochemical Society
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TheFifth International Symposium on the
Geochemistry of the Earth’s Surface (GES-5)

August 12-20, 1999, Reykjavik, Iceland

Abstract deadline: February 15, 1999.

TheFifth International Symposium on the Geochemistry of the Earth’sSurface (GES-5) will be held in Reykjavik, Iceland,
from Monday August 16 to Friday August 20. Therewill be afield excursion prior to the meeting from Thursday August 12 to
Sunday August 15 and an afternoon excursion during the meeting. The symposium has been scheduled so that those interested
can attend the Gol dschmidt meeting in Boston, U.S.A (August 22-27), after GES-5in|celand.

GESisaWorking Group of the International Association of Geochemistry and Cosmochemistry (IAGC). Past meetings of
the Working Group have been held in Granada, Spain (1986), Aix-en Provence, France (1990), University Park, Pennsylvania, USA
(1993), and IIkley, Yorkshire, England (1996).

Symposium themes

1. Geochemical record of terrestrial environmental change

2. Human geochemical impact on theterrestrial environment, local to global
3. Environmental geochemistry and health

4. Chemical weathering and climate, river catchment, and global cycles

5. Organic geochemistry

6. Marine and sedimentary geochemistry

7. Chemistry, physics and mineralogy of weathering processes

8. Geochemical thermodynamicsand kinetics

9. Geochemistry of crustal fluids

10. Geochemistry of catastrophic events

For further information regarding the conference and to be added on the mailing list for further announcements, send an
e-mail tothe organizers (gesS@raunvis.hi.is) or visit theweb site at http://www.raunvis.hi.is/gess.html

CONTACT
Sigurdur R. Gidlason,
GES-5 Conference Secretariat
Science Institute
University of Iceland
Dunhagi 3,
IS-107 Reykjavik
Iceland

Tel.: (354) 5254800
Fax: (354)5528911
e-mail: gess@raunvis.hi.is

THESYMPOSIUM ISSPONSORED BY:
University of Iceland
International Association of Geochemistry and Cosmochemistry

Newsletter of The Geochemical Society
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CANDIDATESSOUGHT FOR
THEEXECUTIVEEDITORSHIPOF

GEOCHIMICA ET COSMOCHIMICA ACTA

Karl Turekian, Executive Editor of Geochimica et
Cosmochimica Acta, has announced that he will not seek
or accept reappointment beyond his current term, which
runs through the end of calendar year 1999.

Sponsorship of aprofessional journal is one of the
most important functions of ascientific society, and editorship
of thejourna isaccordingly one of the most important ways
inwhich anindividual may servethe scientific community.
Thejobistime-consuming, sometimesinvolveshard choices,
reguires attention to both detail and the big picture, but is
not thankless or without gratification. On behalf of the
Geochemical Society and the Meteoritical Society, which
jointly co-sponsor Geochimica et Cosmochimica Acta, |
would like to extend our sincere gratitude and appreciation
to Karl for his effort, sacrifice and leadership in perfor-
mance of thiscritical responsibility.

Nominations are now invited for Karl’s successor
as Executive Editor of Geochimica et Cosmochimica Acta,
for aterm formally beginning January 1, 2000. Any mem-
ber of either society may submit a nomination, including
self-nomination, through January 31, 1999. Nominations
should be sent to the undersigned, preferably by e-mail
(sposito@nature.berkeley.edu); but, if that isnot convenient
for the nominator, by express mail [Hilgard Hall #3110,
University of California, Berkeley, CA 94720-3110; tele-
phone: (510) 643-8297] or by FAX (510-643-2940). All
candidates will be given serious consideration, and there
are no restrictions on race, gender, disciplinary specializa-
tion or geographiclocation. Candidateswill initially beevau-
ated by the Joint Publications Committee of the two societ-
ies, which will present recommendations to the societies
governing boards; the societies will then propose the new
Executive Editor to the publisher, Elsevier.

The Executive Editor will receive a modest hono-
rarium from Elsevier, along with financia support for office
assistance and journal-related travel. Although the formal
term of office begins on January 1, 2000, in order to allow
an orderly transition it is expected that the new Executive
Editor will beginto assumeresponsibilitiesin thelatter part
of 1999.

Garrison Sposito, Chair
Joint Publications Committee of the Geochemical
Society and the Meteoritical Society

In Memoriam

Hans Oeschger

Roger Revelle would be proud to learn that Hans
Oeschger was to receive the medal bearing his hame because
Hans' research encompassed so many important aspects of the
earth’s carbon cycle. Sowould the late Fritz Georg Houtermans
who served as Oeschger’s professor and inspired him to a career
of leadership in isotope geochemistry. During his 40-year long
career in the Physics Department at the University of Bern, Hans
together with his colleagues and students, pioneered many inno-
vations which have led to a better understanding of how the
carbon cycle currently operates, how it might have differed dur-
ing glacial time, and how human activity might alter it in the fu-
ture.

A few of the accomplishments covered by his 200+ pro-
fessional publicationsinclude: The measurement of C first in
themid-1950s by ultralow level counting and then by accel erator
mass spectrometry in the mid-1980s in cooperation with the
Eidgenossische Technische Hochschule (ETH) Zurich group;
together with Siegenthal er, the modeling of bomb *“C, and fossil
fuel CO2 uptake by the ocean using the box diffusion model;
together with Berner and Stauffer, the first measurements of the
CO2 content of glacial age air trapped in ice cores; together with
Loosli , measurements of the *Ar distribution in the deep ocean;
and the realization that the record preserved in Greenland ice
required that the Earth’s climate system have multiple states of
operation.

In addition to his superb scientific contributions, Hans
cantake credit for nurturing the careers of many young scientists.
Among these are Martin Heimann now at the Max Plank Institute
in Hamburg; Martin Wahlen now at the University of California,
SanDiegoinLaJolla; Hugo Loodli in Bern; Jurg Beer at the Swiss
Federal Institute for Environmental Science and Technology in
Zurich; and of coursethelate Uli Siegenthaler.

In hisquiet way, Hans consistently pushed for two goals
in the world's scientific-political arena. First, he was a strong
advocate of ice core research in both polar regions. Second, he
felt strongly that by loading the atmosphere with greenhouse
gases, mankind was putting the Earth’s climate at risk. In hopes
that this loading might be eased, he pushed for the strongest
possible language in international documents such as the Inter-
national Panel on Climate Control report.

| might sum up by saying that Hans' career providesan
exemplary portrait of what society expectsof us; namely, excellent
innovative research, but with an eye toward discoveries which
yield benefits to mankind and to the preservation of the environ-
ment.

Wallace S. Broecker
Lamont-Doherty Earth Observatory of Columbia University

Newsletter of The Geochemical Society
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The 24th General Mesting of the Scientific Committeefor
Oceanic Research (SCOR) aswell asthe Third International Sym-
posium on Iron in the Seatook place in Amsterdam, The Nether-
landsin early November 1998. The Royal Netherlands Academy of
Arts and Sciences provided the colorful setting. The Academy is
housed in the so-called Trippenhuis, one of Amsterdam’s many
souvenirsfrom the dayswhen the Dutch explored theworld, traded
and carried back treasuresfrom several continents. Quite appropri-
ately, the Trip brothers who had thistwin set of houses built, were
armsdealersand themetal iron held plenty of significancefor them.
The symposium on iron was organized by SCOR Working Group
109 Biogeochemistry of Ironin Seawater. Eachyear, the SCOR Gen-
eral Meeting assigns two or three working groups to focus on a
specifictopic. WG 109 was proposed by Keith Hunter (SCOR, Uni-
versity of Otago, Dunedin, New Zealand) and David Turner (IUPAC,
Goteborg University, Goteborg, Siweden) and was approvedin 1996,
by SCOR and IUPAC jointly. The group’s tasks included the pro-
duction of amajor publication (IUPAC series, John Wiley) and one
of the goals of the November meeting was to work on this book.
Part of the callective know-how going into the book was communi-
cated to awider audiencein the form of presentations and posters.

More than 50 participants from 12 countries flocked to-
wardtheiron meeting. All of them brought knowledgeto Amsterdam,
somewhat reminiscent of 17th-century merchants shipping back
valuable goods, as was cleverly observed by Hein de Baar, chair
Netherlands SCOR Committee, in hisintroduction. The symposium
started on Sunday, November 1 and lasted throughout the week.
On Tuesday evening, the learned colleagues went to the
‘ Concertgebouw’ wherein addition to Wagner and more, they were
treated to akind of ceremony most Dutch citizens never witness.
The Concertgebouw Orchestra celebrated its 110th anniversary
and Beatrix, Queen of The Netherlands, awarded a knighthood to
the orchestra’s Italian conductor of the last 10 years, Riccardo
Chailly. A trip to the Netherlands I nstitute for Sea Research NIOZ
was scheduled on Wednesday, but those working on the book
remained in Amsterdam, doing just that.

Iron is believed to be limiting for marine algae in three
large oceanic areas, called High Nitrate Low Chlorophyll (HNLC)
regions, and in coastal upwelling regions. Solubility, diffusion, spe-
ciation, siderophores and other ligands, atmospheric input, pho-
toreduction, and protozoan grazing are some of the factors that
determine iron limitation. For obvious reasons, there is a steady

increase in the degree of co-operation between biologists and ma-
rinegeochemists on the subject. Examples of organismsbeing stud-
ied within the iron limitation scope are Emiliania huxleyi,
Prochlorococcus and Phaecocystis. E hux is one of the major
cacifiersand Cemal Saydam et al. demonstrated how wet dust depo-
sition over the Mediterranean and the Black Seaappearsto be able
to induce major E hux blooms, with a patchiness that closely re-
sembles atmospheric patterns. Atmospheric iron input is not al-
ways linked to blooms, however, afact which perhaps can be ex-
plained by mineraogical factors (solubility). Atmosphericinputis
the predominant form of iron supply to the oceans, wrote Lucinda
Spokes and Tim Jickells. In coastal upwelling areas however, the
influence of rivers cannot beignored, as became evident in results
from Ken Bruland and Eden Rue, for waters off Central California
The presentations at the sympaosium embraced many other themes,
such asclassification and characterization of iron limitation regimes,
photosynthesis, and solubility and speciation. A presentation by
Frank Millero and Xuewu Liu showed solubility datafor Fe(OH)3
(in NaCl solutions, in order to avoid Mg preci pitation at higher pH).
Their data between pH 6 and 7.5 exhibit a trend that resembles
seawater solubilities but which cannot be explained by speciation
alone and is suspected to involve a phase change (solid state). At
pH>8, their solubilities in NaCl are lower than those known for
seawater. Future research will incorporate effects of Mg and sul-
phate on solubility in NaCl solutionsat pH 8 and of pH, T and Sin
Gulf Stream water. By theway, if there had been prizesfor sparkling
presentations, with thelatest in presentation technol ogy, they would
very likely have goneto Cemal Saydam and Frank Millero.

Following the symposium, therewasasmall ‘iron certifi-
cation’ meeting, during which the route towardsinternational ana-
Iytical standardization was considered, and after that, the inevi-
table cand tour. A private meeting, dedicated to ironing out any
wrinkles in the reviewing and report drafting processes related to
the book, wrapped things up. In summary, one could say that the
symposium was a big success, undoubtedly providing inspiration
to many. Those regretting to have missed this meeting may decide
to catch up by contacting Hein de Baar at debaar@nioz.nl and
request a copy of the symposium volume with abstracts.

AngelinaW. M. G. Souren
\fije Universiteit, Amsterdam

Newsletter of The Geochemical Society
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Harmon Craig Wins Balzan Prize

Harmon Craig, a professor of oceanography and
geochemistry at the Scripps Institution of Oceanography, Uni-
versity of California, San Diego, has been awarded the Balzan
Prizefor hisfundamental contributionsto thefield of geochemis-
try. The Balzan Prize of the International Balzan Foundation of
Milan, Italy, has several times been given in astrophysics and
geophysics, but thisisthefirst award in geochemistry. Craigwas
presented with the award by the President of Italy at a ceremony
held inthe Palazzo del Quirinalein Romeon Nov. 23, 1998.

TheBalzan Prizeis cons dered the equival ent of the Nobel
Prizeinthefields of natural sciences, humanities, socia sciences
and international affairsthat are not in Nobel awards categories.
TheBalzan Prizewas established in 1961 by thelate Italian heiress
LinaBalzan in memory of her father, publisher Eugenio Balzan.
Threeawardswere madethisyear. Andrzej Walicki of Poland and
the United Stateswas awarded the prizefor history and Sir Robert
May of Australiaand the United Kingdom received the award for
hiswork in biodiversity.

Craig was recognized by the Balzan Foundation for his
work as“apioneer in earth sciences who uses the varied tool s of
i sotope geochemistry to solve problems of fundamental scientific
importance and immediate relevance in the atmosphere, hydro-
sphere and solid earth.”

BorninNew York City onMarch 15, 1926, Craig did his
thesis on carbon isotope geochemistry under Nobel Laureate
Harold Urey. After receiving a Ph.D. in geology-geochemistry

The Geochemical News#98, January 1999

from the University of Chicago in 1951, Craig stayed on as a
research associateat the Enrico Fermi I nstitute for Nuclear Stud-
ies at the University of Chicago. During thistime he and Urey
discovered that meteoritesfall into discrete groups based on their
oxidation states and content of iron. He went on to study the
distribution of heavy hydrogen (deuterium) and oxygen isotopes
in natural waters, establishing the“ Global Meteoric Water” rela-
tionship of these isotopes which has become fundamental for
studiesin hydrology and climatol ogy.

A faculty member at Scripps since 1955, Craig hasven-
tured to some of the remotest spots on Earth in search of elusive
gases, rocks and other materialsthat provide cluesto the compo-
sition of the Earth’sinterior. In his quest, he has descended into
the crater of an active underwater volcano, led thefirst divesinto
the 2-mile-deep Mariana Trough, and sailed atop an erupting un-
dersea volcano to collect rock and gas samples. He has led 28
deep-sea oceanographic expeditions and has made 17 dives to
thebottom of theoceaninthe ALVIN submersible. Hisdaresome
adventures have yielded a host of significant scientific findings
that have greatly enriched our understanding of the workings of
the oceans, atmosphere and deep Earth.

In recognition of his scientific achievements, Craig has
received many honors. Hewas el ected to membershipinthe Na-
tional Academy of Sciences in 1979. He received the V.M.
Goldschmidt Medal of the Geochemical Society in 1979, the Na-
tional Science Foundation “ Special Creativity” Award in Ocean-
ography in 1982, the Arthur L. Day Medal of the Geological Soci-
ety of Americain 1983, and the honorary degree of Docteur (Hon-
oris Causa) of the University de Paris (Pierre et Marie Curie) in
1983. In 1987, he was awarded the Arthur L. Day Prize of the
National Academy of Sciences and was co-recipient of the
Vetlesen Prizefrom ColumbiaUniversity. In1991, hewasawarded
an honorary doctorate degree from the University of Chicago,
and in 1993 he was named an honorary fellow of the European
Union of Geosciences.

Valerie and Harmon Craig at work in the office,
Scripps I nstitution of Oceanography, La Jolla, California

Newsletter of The Geochemical Society
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Ninth Annual
V. M. Goldschmidt Conference

August 22-27, 1999 Cambridge, Massachusetts
http: // cass.jsc.nasa.gov/meetings/gold99/

Sponsors

Geochemical Society

European Association of Geochemistry

Lunar and Planetary Institute

Harvard University

National Aeronautics and Space Administration

The Ninth Annual Goldschmidt Conference will be
held at Harvard University, Cambridge, Massachusetts, August 22—27,
1999. The conference will be hosted by the Department of Earth and

Planetary Sciences. Professor Stein B. Jacobsen is the Conference Chair.

The Goldschmidt Conference is an annual international conference
of geochemists, and is held alternately in Europe and North America.
The meeting is a forum for presenting and discussing new chemical and
isotopic measurements, experimental and theoretical results, and discov-

eries in geochemistry and cosmochemistry.

The program committee welcomes your suggestions for potential
symposia topics, and solicits volunteers to act as symposia organizers.
Please send your suggestions for topics and offers to organize to

goldschmidt@eps.harvard.edu.

Schedule

Match 5, 1999 Second announcement mailing, including
logistical and registration information and call
for abstracts

May 21, 1999 Abstract deadline

June 28, 1999 Final announcement mailing

August 22-27, 1999  Ninth Annual Goldschmidt Conference
August 28-29, 1999 Field trips

Contact

Stein B. Jacobsen, Department of Earth and Planetary Sciences, Harvard University, Cambridge MA 02138
(phone: 617-495-5233; fax: 617-496-4387; e-mail: goldschmidt@eps.harvard.edu).
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In Memoriam

Mitsunobu Tatsumoto

With the passing of Mitsunobu Tatsumoto, or “Tats’ as
he was affectionately known, geochemistry has lost one of its
most dedicated and determined geochemists ever. Tats, anative
born Japanese, was brought up in Korea where his father was a
silk scientist. He was quite an athlete and was a member of the
Korean Olympic hockey team as World War |1 broke out ending
his major sports career. He was drafted into the Japanese army
where he served as a lathe operator. After the war, he went to
what was then the Tokyo University of Education and did his
graduatework on marine geochemistry with Prof. Miyaki, wholed
the team that worked out the makeup of the hydrogen bomb from
fallout on the fishing ship “Lucky Dragon.”

After receiving hisPh.D. he went as a post-doctoral fel-
low to Texas A & M for ayear and then joined Ed Goldberg at
Scripps Institution of Oceanography. Ed recommended Tats to
his old class mate Claire C. (“Pat”) Patterson in 1959 which is
when | met him. Tatsworked out the procedures of purifying very
small quantities of lead using ion exchange resins, a technique
Pat thought wouldn’t be any good and told him to stop. At night
Tats would break out the fraction collector he had scrounged
from somewhere and set to work on his ion exchange columns
again. Hetold methat he worked 100 percent for Pat during the
day and another 100 percent on things he thought were important
at night. Inarelatively short time he succeeded and proceeded to
determine the lead content of ocean water, finding lead in the
nanogramg/liter range (with Patterson, 1964). Theanalytical work
was successful, but unfortunately the ocean water samples col-
lected in open buckets were contaminated from the ships wake,
shipsbeing essentially floating blocks of lead wherelead geochem-
istry is concerned. Later others repeated the experiment with
“bottlesin bottles’ that were lowered and raised sealed through
the ships wake and found lower lead contents from samples col-
lected only opened below the wake, but this did not detract from
Tats fine pioneering work. Also with Patterson was avery fine
paper on beach sands modeling their lead isotopes. Although
others had modeled |ead isotopes before, this was the first paper
where the parameters had identified physical significance (also
1964). Tatsand Pat also did asmall study of zircon in sandstone,
a kind of investigation resumed years later by Allegre and his
colleagues with great effect looking for very old zircons.

In1960the U.S. Geological Survey started forming their
famous Branch of Isotope Geology, now deceased. Although
Tatswas not an American citizen, he was able to obtain atempo-
rary appointment because so few American citizensweretrained
inthefield. | rejoined Tatsin Denver in 1963. A.E.J. Engel had
identified atype of basalt in the ocean basins called oceanic tholei-
ites that came to be called Mid-Ocean Ridge Basalts or MORB.
Tats fame had spread and Engel sought him out to convince him
to do a lead isotope study on these rocks that Engel thought
represented a homogeneous mantle under the oceans. This re-
guest seemed simple enough because we had a clean laboratory
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in Denver (known at thetime by the buildings peoplein Denver as
the Gold Brick) and a new National Bureau of Standards mass
spectrometer earned by doing a study on 234-U in soil profiles
with John Rosholt (1966). Also, Tatswasalready analyzing basalts
from Hawaii and Japan. The lead contents in most samples of
MORB turned out to contain well below one part-per-millionlead,
arange in silicate rocks that had never been successfully ana-
lyzed. So laboriously, Tats set to work devising new techniques
to determine such low lead contents. His success in this en-
deavor was published in 1964 (as was the work on Hawaii and
Japan). It wasin this paper on MORB that Tats came up with the
lead isotope mantleisochron. Inapaper published in 1969, Tats
expanded upon hislead isotope work in Japan and found agradi-
ent in the i sotopes across Japan from the thol eiites on the Pacific
Ocean side to the alkali basalts in the Japan Sea that he inter-
preted to represent decreasing contributions of pelagic sediment
lead to the basalt magmas formed at deeper horizons across the
island arc.

Sometimeinthe 1960sfound Tatsand | having dinner at
the Patterson’sin Pasadena. They had their own swimming pool.
The four Patterson children, all rather young at the time, chal-
lenged Tats that they in tandem could swim farther under water
than he could by himself. Tats, till proud of his athletic ability
took thebet. | tried to restrain him and reminded him that thiswas
their pool. They probably had been practicing and knew what
they weredoing. But Tatswouldn't be deterred. Tatswon but as
he sat panting by the side of the pool said that he wished he had
given up.

Then the Apollo lunar sample program began, and Tats
was accepted asa principal investigator to study lead isotopesin
lunar samples because of his previous work on ultra-low lead
contents in ocean water and MORB. The
lunar samples proved to have unusualy high ratios of uraniumto
lead making lunar samplesrather similar to the mineral zirconin
thisregard (interestingly a characteristic that had been proposed
by LeonT. Silver). The 204-Pb content thus proved to be unusu-
aly low because the uranium content was much lower than in
most zircons, causing more new methods to be developed with
painstaking care, assisted by Daniel Unruh who has subsequently
developed hisown career. Sometimestherewas more 204-Pbin
our lead blank than in the sample analyzed!

In 1969, Tats had a severe heart attack. He gave up
smoking and began serious exercising. For anumber of years, he
would occasionally also go fishing, often with his wife Kimiko
who was an expert fisherman. | had had to resign my co-investi-
gator status with Tats in lunar samples because | had taken a
temporary position at National Aeronautics and Space Adminis-
tration headquarters to help completing setting up of the Lunar
Sample Program. After Tats' heart attack, | returned to Denver
and resumed my co-investigator status at Tats' request until he
recovered. This period resulted in a number of coauthored pa-
pers between us. In 1979, Tats' health was failing again, and he
had atripleby-passoperation. Malesin Tats' family tendedtodie
early. Tats was the first to live past his 50" birthday, and he
worked well into his70s.

Tats had a great sense of loyalty and a goal of passing
the best of geochemistry along to the coming generation. He had
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set up alead isotope facility in Paris for Claude Allegre, and the
French wanted to give him an honorary doctorate for his many
contributions, but Tats would not hear of it unless his mentor in
lead isotopes, Claire Patterson, also received one, which he surely
deserved. They both did receive honorary doctorates. There
was a steady stream of young scientists from all over the world
through Tats' labs and under his guidance, too many to list here,
as well as established older scientists. Many of these younger
scientists have gone on to their own highly successful careers as
leadersin geochemistry. But onein particular deserves mention.
Tatsfor many yearly tried to

analyzetheluticium-hafnium isotope system. Eventually, hewas
joined by John Patchett who was successful for which Patchett
received the Clarke Meda of the Geochemical Society. These
young people (young by my standards) would tell you that Tats
was a stern taskmaster, but he didn’t ask anything of others that
he would not do himself. If you run across one of these people, |
am sure they will portray their strong devotion to Tats. Thus a
gpecial symposumwasheldin Tats' honor at the 1996 Goldschmidt
conferencein Tucson, Arizona, and Monograph 95 of the Ameri-
can Geophysical Union was published the same year, dedicated
to Tatsand George Tilton. Tatsissurvived by hiswife, adaugh-
ter (Marie, alawyer) and ason (Kumi, abiochemist).

Tats had adry sense of humor that often might be over-
looked because it was delivered with ablank or even stern face.
In 1963 just after | had moved to Denver, our boss, Samuel Goldich,
camefor avisit. Tatstook usto aChineserestaurant for dinner in
the VFW Clubin Denver. Weweresitting in thelounge having a
drink and talking. Finally Sam Goldich turned to Tats and said,
“Say, how canyoutakeushere. Thisif theVVFW Club, that means
Veterans of Foreign Wars.” Without missing abeat Tatsreplied,
“No problem, | am aveteran of the Japanese army.”

BruceR. Doe

5508 Heming Ave.

Springfield, VA 22151-3220

e-mail 71203.45@compuserve.com
Td. (703)354-2020

9" V.M. Goldschmidt Conference
Harvard University, Cambridge, MA,
U.S A.

August 22-27, 1999

Contact:

Stein B. Jacobsen
Department of Earth and Planetary Sciences
Harvard University
CambridgeMA 02138
Phone: 617-495-5233
Fax: 617-496-4387
E-mail: goldschmidt@eps.harvard.edu
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¢
31st International Geological Congress
Rio de Janeiro, Brazil, August 6-17, 2000

Symposium Coordinators Needed! Don't Hesitate!

The Geochemical Society is sponsoring or co-sponsor-
ing thefollowing Special Symposiaat this meeting (one Coordi-
nator is needed for each symposium):

1. Evolution of the atmosphere-hydrosphere-biosphere

2. New resultsfrom Mars Pathfinder and Mars Global
Surveyor (with CCP)

3. Weathering and climate (with INQUA)

The Geochemical Society is co-sponsoring the follow-
ing General Symposia at this meeting (one Coordinator is re-
quired from each of our ranks):

5. Fission tracks, thermoluminescence and
cathodol uminescence (with IAGC)

6. Recent advancesin mass spectrometry for geological
research (withIAGC)

7. Regional geochronology (with IAGC)

8. Stable and radiogenic isotopesin metallogenesis
(withlAGC)

10. Chronology of the early solar system (with CCP)

Anyone wishing to volunteer for these interesting, im-
portant, and rewarding tasks in an exotic location should get in
touch with the International Secretary, Ross Taylor:

email: Ross. Taylor@anu.edu.au
Fax: 61-26-249-0748

For further information about the 31st International Geologi-
cal Congress, contact:

Secretariat Bureau, 31st International Geological Congress. Av.
Pasteur, 404, Anexo 311GC, Urca, Rio deJaneiro, RJ, CEP22.290-
240, Brazil. Tel: +1 5521 295 5847; Fax: +1 5521 295 8094; E-mail:
3ligc@3ligc.org.br
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A Conversation with
Harmon Craig

The following is excerpted from a conversation between
Harmon Craig and Neil Surchio (representing The Geochemi-
cal News) that took place on Sunday, December 7 1998, at the
bar of the San Francisco Marriott Hotel.

Ontheearly dayswith Harold Urey at theUniver sity of Chicago:

NCS You were working on a dead-end geology thesis for
a year, and realized it was headed nowhere, and then another
grad student suggested that you speak with Harold Urey.

HC: That was Sol Silverman. He was the first geology
student to go into Urey’s lab and he worked on 0 in silicate
rocks. He got there by way of Peter Baertschi, a Swiss geologist
who had come over to work with Urey before my time, who was
working on oxygen isotopesin rocks. Then Sol got interested in
itanddecidedto gofor it ashisthesis. Sol wasworkinginUrey’s
labwhen | decided that my thesiswasn’'t workingout at al. It was
under Walter Newhouse, the chairman of the department, who
had gotten from the geochemists at Chicago, Tom Barth and Hans
Ramberg, the idea that granites were formed by solid diffusion.
Hewas convinced that the gneissesin the L aramie Range where
hewasworking wereformed by solid-state diffusion. | wasorigi-
nally working under Tom Barth, but he was offered the director-
ship of the Mineralogisk Museum in Oslo and when he left to go
back there, | transferred over to Newhouse.

If you want to read about the dialectic that was going on at
Chicago at thistime, there’ sno better placethan Francis Pettijohn’s
book Memoirsof an Unrepentant Field Geologist. There’ sachap-
ter about Chicago at that time and the opposing groups of
Newhouse and his gang who would sit on one side of the table
and all the other geologists at the other end of the table. | had
been studying petrology and chemistry, petrology mainly with
Barth, Ramberg and Robert Balk, with whom | was doing struc-
tural petrology, and my thesis wasto look at the gneissesin the
Park Range, which is the westernmost of the three fingers of the
Rockiesthat stick up into Wyoming.

We had asummer field camp near there at Centennial, Wyo-
ming, which we had all been to. And | was studying the chemistry
of the gneisses, by their mineral ogy, with the petrographic micro-
scope, because there were no facilities for chemical analysisin
those days, soit wasall microscopework, correlating thefabric of
the gneisses with their composition. And of course | loved the
field work, but | didn’t find any correlations. In fact, these rocks
did not form by solid-state diffusion.

So | was pretty disappointed in this after a year, and then
Sol Silverman, agood friend of mine, said “Why don’t you go
over and talk to Urey, he'slooking for students?’ Urey couldn’t
get students from the chemistry department. They didn’t want to
take a chance on something like paleotemperatures or isotopes,
which hardly any of them had heard of, as far as variations in
nature. So Urey was getting students from the geology depart-

The Geochemical News#98, January 1999

ment. | think | wasthefirst after Silverman. And Urey right away
said, “Fine. You'll work on carbon.” Hesaid, “I only demand two
things of you. You must learn glass-blowing and take organic
chemistry.” | had had alot of chemical thermodynamicsand physi-
cal chemistry, but | had never taken organic chemistry because |
didlikedit. Still do. Then| said, well, onthefirst one, of course, |
want to learn glass-blowing, but on the second one my theory is
you can read books about organic chemistry. And Urey hesitated
and said, “ Yes, | guessthat’sright. You can read organic chemis-
try”. So helet me off on that one, and | just had to learn glass-
blowing, whichSam Epstein taught me. But | never read any or-
ganic chemistry.

NCS Can you tell me about some of the other students
who followed you into Urey’s lab?

HC. Cesare Emiliani came over about the same time or
maybealittle after. Hewasfrom Bolognaand hewasworkingin
the Geology department. He got a second Ph.D. from Chicago.
Urey and Sam Epstein wereworking on oxygen isotopesin belem-
nites, and in oysters and other modern mollusks, because they
had to compare them with the mollusks of the Cretaceous. The
assumption here was that the 80 in ocean water hadn’t changed
since the Cretaceous, which even at that early stage | think a
number of usrecognized asavery questionable assumption. We
had no idea what controlled the ¥O/**O ratio in the ocean. But
they sort of made light of that in their papers and discussions.
Heinz Lowenstam persuaded Urey that they should have some-
one working on microfossils. That was the real area. Nobody
knew whether they would exchange rapidly in the sediments or
what. But Cesare happened to be an expert on microfossilsand it
was a golden opportunity.

So Cesare cameinto thelab, and had the great ideathat you
should look at the Pleistocene and the Recent. The Pleistocene
wasin afervor then because people werejust starting to takelong
cores. Hans Pettersson, Fritz Koczy and others were taking the
first long marine cores. Cesare made arrangements to get those
core samples, and hiswork ended up showing that there were 36
glacial periodsin the late-Pliocene and Pleistocene. And | think
that, more than anything else, that work established isotope
geochemistry and really set it off.
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Stanley Miller cameto the lab somewhat later. He had
heard Urey lecture on Oparin’s ideas about life originating in a
reducing atmosphere early in the earth’shistory. Stanley wanted
to do an experimental thesison sparking areducing atmosphere
to seeif he could make organic compounds. And Urey wasvery
reluctant about this being a good thesis problem. Hesaid it was
toorisky for athesis: you might wastetwo years and get nothing.
So Stanley went away and thought about it, and he came back
and said “Let metry it for six months, andif | get nothing I’ [l stop
and do something else”. Urey finally agreed to this, and of course
Stanley produced amino acids almost immediately in his very
simple system. The Chicago Chemistry Department was very
skeptical about this, and they became believersonly when Stanley
repeated his experiments after autoclaving hisentire systemfor a
very long timeto slaughter any bacteriathat might initially have
been present. Thiswas arevolutionary experiment that began a
whole new field of science, and Urey was very happy that he had
finally allowed Stan to do it. Urey had been uncharacteristally
cautious about this, and | think he learned something from the
experience. Hewascertainly lesscautiousin hislater years, even
somewhat reckless with some of hisideas.

NCS What about some of the work with lead isotopes and
potassium-argon being done at that time?

HC: That began at Nier's lab in Minnesota. Two great
things happened to originateisotope geochemistry in 1947. These
were Nier's mass spectrometer and Urey’s calculations. Urey’s
calculations actually were first published in 1935, by Urey and
Greif. They were primitive and only covered afew species. But
they showed that isotope fractionation should occur in nature
and in the laboratory. And then, after the war was over the
Ingtitute for Nuclear Studies was formed at Chicago, with Urey,
Fermi, Szilard, Teller, Libby and all these great guys. Urey wrote
hisclassic paper of 1947, inwhich he showed that not only would
isotope fractionation take placein chemical reactions, but alsoin
phase changes; for example vaporization of water. He showed
that carbon in graphite would be different from other carbon. So
these were the two main eventsin 1947. Butin 1947 | was just
back from the Navy and had no idea about any of this stuff going
on. And, of course, Cesare Emiliani didn’t know the first thing
about mass spectrometers or isotopes, either.

Urey got very excited that he had calculated the tempera-
ture coefficient for carbonate-water isotope exchange. He said,
“Suddenly | have a geological thermometer in my hands.” And
typicaly, Urey, when he went into something got tremendously
excited and passionate about it. He got money from ONR to
support hiswork. They were the first people to support thiskind
of research, because there was no NSF. ONR was supporting it
mainly because Roger Revelle had been head of ONR during the
war, and one of the things he had persuaded them to do was to
fund research in universities. They were justifying it on the
grounds that they were supporting new developmentsin modern
technologies, such as mass spectrometry, and it had something
to do with the ocean, even though it was the Cretaceous ocean.

At that time Nier had also done some work on carbon iso-
toperatio variations. Of course, hea so covered the periodic table.
If you want to read about Nier’s history, read my presentation to

him of the 1984 Goldschmidt Medal (see GCA 49, 1661-1665). It's
avery funny one, because | talk about Buffon in Paris estimating
the age of the earth by cooling downiron balls. He' d heat themto
high temperatures and let them cool down to the temperature at
which young women could hold them in their hands without be-
ing burned. And | said in this speech that all the lovely young
ladiesof Parisflocked to hold Buffon’sballsin their hands, which
brought tremendous and raucous laughter from Hugh Taylor.

Nier also made thefirst precise measurements on lead iso-
topes, which led Holmes and Houtermans to calculate the first
realistic age of the Earth. And that led to Clair Patterson’s ultra-
precise lead measurements in meteorites. So Nier was doing all
that, and it was a hot topic. And when Urey wanted to measure
pal eotemperatures hewent to Nier, and Nier gave him the designs
for the 1947 mass spectrometer, which revol utioni zed geochemis-
try and started isotope geochemistry. We had a lot of help from
Nier in those days, and he was very generous.

Jerry Wasserburg and Irving Friedman also came over to
Urey’slab. Friedman cametowork on hydrogenisotopes. Hegot
the plans for a deuterium machine from Nier, and he measured
deuterium in ocean water. Sam Epstein was measuring 20O in
ocean waters. And Jerry worked on a split thesis between Mark
Inghram, who had been a student of Nier’s and was now at Chi-
cago in Physics, and Urey. He wanted to do potassium-argon
dating. The mass spectrometry wasdonewith Inghram at Argonne
Laboratory, and the laboratory work and extraction of the argon
from the samples was done in Urey’s lab. That was the group.
Therewereafew otherslater, including Al Tudge, who did some
nice work on 80 in phosphates, devel oping the technique.

By that time, of course, Urey had gotten interested in the
moon. By the time | finished my thesis on carbon,
pal eotemperatures were going well under Sam Epstein. There
was no need for Urey to be involved, and he got on to the moon
and he and | did the meteorite paper then because he was inter-
ested in meteorites. And then he turned his attention entirely to
the moon and the meteorites and cosmochemistry.

NCS Can you say a few words about working in the lab
then at the University of Chicago, in termsof, say, getting a good
vacuum in your vacuum line or making a measurement, com-
pared to what you can do now? Was a major effort required to
get the data?

HC: It would have been amajor effort, but we had amajor
facility, and that was Sam Epstein. Sam had worked in Canadaon
rare gasesfromfission. Hehad done high-vacuumwork with rare
gases, which were the most difficult experiments you could do,
requiring great care and precision. So the high-vacuum work
wasn't very difficult once we learned glass-blowing. Of course,
wewereall young and eager in those days and Sam was a superb
teacher and agreat experimentalist.

A problem with the paleotemperature work was that Urey
wanted to make amechanical automatic system. And he had this
poor chemistry Postdoc working on asystem in which you ground
up the carbonate from thefossil and sprinkled it onto Scotch tape.
The Scotch tape would be drawn by rollersinto avacuum system

Continued on page 14
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containing phosphoric acid. And as it went through, it would
react with the phosphoric acid and the CO2 would come out con-
tinuously to be measured in the mass spectrometer. And this
poor guy spent months testing different kinds of Scotch tape,
because the phosphoric acid would eat up the Scotch tape. It was
aterrible problem for a Postdoc to work on, to produce knowl-
edge of what type of Scotch tape would hold up in phosphoric
acid. So hequit and went towork for the CIA. Hewasaguy who
loved solving puzzles and he had a great career with the CIA.

| don’t remember any major technical problems. The mass
spectrometersworked very well because Nier had designed them
well, and McKinney, Sam, and Urey improved them. Thevacuum
systems worked. The only problem we had was when Jerry
Wasserburg blew up a big flask and damn near killed the glass-
blower. Glass-blowersarevery temperamental and if you do some-
thing they don’t like, they don’t want to work for you anymore.
Jerry rinsed afive-liter flask with acetone and then gaveit to this
guy to blow onto his system. And, of course, the minute the
torch got near it, the damn thing blew up and he was lucky he
didn't get killed. Wasserburg wasforced to learn glass-blowing,
which he hadn’'t done up until then, because after that time this
guy refused to blow any glass that was given to him by Jerry
Wasserburg.

Toshiko Mayeda was a great resource, too. She helped
everybody and did everything superbly. But | don’t remember
any great technical problems. Sam Epstein was so good at keep-
ing the lab running. Urey had nothing to do with the technical
sideof it after the mass spectrometerswerebuilt. Hewasout of all
that by then, and Sam kept it all going. Of course, we had alot of
money in those days. We had two electronics technicians full-
time, and a couple of other technicians. And we aways had a
group of four or five students or post-docs, as we had plenty of
money.

On funding:

NCS Do you have any comments on the i ssue of obtaining
fundsfor your research —how that evolved with time and whether
it is any better or worse now than ever before?

HC: It'salot harder now, because there are so many more
scientists and such a small amount of money per capita. | never
had any trouble with grants until the last few years. But it is
obvious that the funding agencies don’t care much for funding
old guys, and, with some correctness, they say that there's so
little money that you’ ve got to split it up among the young guys.
The opposite side of the argument, of course, is that you should
give it to the best science. If the young guy is doing good sci-
ence, okay, but if the young guy is doing poor science and an old
guy isdoing good science.... And it isalso afact that thereare a
lot more reviewers who know very little; there’s alot of bad re-
viewing of proposals. It isathing that has to happen when alot
of peoplecomeintothefield. Ingeochemistry and earth sciences
ingeneral inthe old daysthere was always enough money for the
major people to get funding. But now it has become such a dog-
eat-dog thing that there are alot of nasty reviews by people who
areunderqualified.
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Theproblemisthat you can’t counter thesereviews. There's
no easy way you canwrite back to NSF and say, “ Pleasetell this
reviewer this.” They won't dothat. They don't liketo contact the
reviewer and send back your comments as it requires too much
personal interaction. So then you say, “Well, at least these pro-
gram directors will know not to use this guy next time.” But the
problem isthat by the time your next proposal goesin, there may
be a new program director and he doesn’t look back in the files
and read this, so that’sthekind of problemsyou getinto, review-
erswho don’t know their business. | don’t know how to beat that.
What you need, of course, isreally good program directors. You
need program directors who can make up their own minds about
things. The program directors hesitate to do this because they
can be seen as autocratic and not paying attention to the panel.
It'srare, but I’ ve seen it done when they override a panel.

One of the best program directors | ever knew was John
Snyder, in charge of Mantle Geochemistry and Petrology at NSF.
Hewaswilling at timesto either override panelsor to go to back to
them with things that should be done. Neil Andersen was good
in Chemical Oceanography for alongtime. But thenthetimecame
that he could no longer support our helium work and said it had
to go physical oceanography, because we were tracing ocean
currents. For GEOSECS, Feenan Jennings was outstanding.
You' ve got to have a program director who has enough vision to
seewhat thingsare and theniswilling to push for it. When Feenan
ran ONR before GEOSECS, he funded the first two Clarke-type
mass spectrometers for helium isotopes from aproposal that was
written on the back of an envelopewhenwewereinabar. That's
vision!

On thescientificmethod:

I’ ve had one recent proposal rejected twice. It deals with
dredging some newly-discovered seamounts in a big gap in the
Austral islands at the point where the Austral fracture zone inter-
sects the chain. It's a high-*He hot spot, and it's a wonderful
placeto dredge, but Marine Geology in NSF Ocean Sciences has
rejected it twice. Thetenor of thereviewswasthat “ Craig doesn’t
follow the scientific method. He doesn’t lay out exactly what he
expects to find from this and what it will mean.” | wrote to the
Program Director and said, “ I’ ve never used the scientific method
inmy life” 1 don’t know any good scientist who ever worked with
the“ scientific method”. A lot of timesyou work on something for
completely wrong reasons. Asthe Dark Lady of the Sonnetssaid,
“After all, the wrong road always leads somewhere.” So many
times it's happened in my own work that serendipity and just
plain good luck intervened — you start up some problem with a
completely wrong ideaand it takes you to something even more
interesting than if the original idea had been correct. Natureis
bountiful with her rewardsif you arewillingtotakeachance. This
has happened to me so many timesthat | realizeit’sridiculousto
talk about the scientific method, which iswhat you learned from
My Weekly Reader when you were a child.

For example, we started out looking for “He excessesin the
deep ocean, because Revelle and Suess had said that radiogenic
“He should be coupled with heat flow, and nobody understood
why the heat flow looked the same in the continents and the
oceans. Brian Clarkeand | said, “ Okay, let’slook for this.” You
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couldn’'t measure “He very accurately, first of al. Secondly, the
solubilitieswere not well known until Ray Weiss measured them.
And thirdly, there were bubbles injected into the surface of the
ocean, and we discovered that they carried down a significant
amount of gases. So it was difficult to ook at the absolute con-
centrations of helium. Sowe decided tolook at the*He/*Heratio,
and we thought there would be excess “He near the ocean floor
that would lower the ratio. What we found was a great excess of
SHethat turned into awhole new research field. AsUrey always
said, “If you go into a project, it's got to be a scientific problem
that has rooms that continue into other rooms.”

Urey always talked about tektites. He would give us this
lecture in which he said the problem with tektites is that it's a
closed room. Hesaid, “ You go into the tektite room, you analyze
thetektites, you figure out their origin. What have you got? Then
what do you do next?’ It doesn’t open doors into any other
rooms. Heaways used that as an example, and | never forgot it.
Hesaid, “ Choose scientific problemsthat have the probability of
opening out onto other things.”

The same thing happened over and over again with us.
When Krishnaswami and Somayajulu and | worked on?°Ph inthe
deep ocean, at that time it was thought that the residence time of
lead in the deep seawas 5,000 yearsor even more. Clair Patterson
was working on that, and Ed Goldberg and other people. They
thought that the deep ocean was the sink where trace metals
collected after they were scavenged from the surface ocean wa-
ters. This was important to Patterson because he was aways
arguing about lead pollution and how much lead would get into
the deep water and stack up there and then come back into the
surface water. We looked at 2°Pb because we were measuring
ocean-bottom radon like the Lamont group, to get mixing ratesin
the bottom layer. Krishnaswami, who was a Postdoc with me
then, suggested that 2°Pb would be even better, because it had a
much longer half-life and we could seethe profiles of excess?°Ph
that would diffuse up from of the sediment and we could see it
mixing way up. But when Somayajulu measured it, we found it
was only half the 2°Ph that should be there for equilibrium with
226Ra

This was very strange, because Goldberg had measured
219Ph in the deep ocean and said it was exactly in equilibrium with
radium. Well, he had thewrong radium data. Hewasusing Fritz
Koczy'sradium profiles, which scattered all over the place, and he
selected those that he thought were the right ones from the Pa-
cific data, and the 2°Pb activity looked like the radium, so he
assumed that 2°Pb wasjust simply in equilibriumwith theradium
and there was no use to do any more work. But we had our own
26Ra data because Yu-Chia Chung was measuring radium in my
lab, and so we found the 22°Pb anomaly.

We went into it with the idea of looking for excess 2°Pb at
the bottom, and instead we found alarge deficiency. | had previ-
ously done calculations using an advection-diffusion model for
radiocarbon, which had radioactive decay and particul ateinterac-
tioninit. | used the same equationsto model 21°Ph, and we found
that the deep-ocean residence time of lead was only 50 years!
Thisled to abig battle with Clair Patterson, who couldn’t believe
that hisresidencetime of 5,000 years could be lowered by afactor
of ahundred. But then we looked at the copper data that Brewer
and Spencer had measured on GEOSECS, and we found that the

Wrestling a fish caught with the ALVIN at the edge of
Loihi caldera, 1000 mdeep. The species was named after the
then director of the Scripps Institution of Oceanography --
“the biggest mouth in oceanography” .

deep-sea residence time for copper was only 1,000 years, when
people had said it was much longer. Peter Brewer found the same
result. Soit wasclear that there was deep-ocean scavenging. But
it wasdiscovered for thewrong premiseagain. Pasteur said that
“Chance favors only the prepared mind,” and he was absolutely
right. If you go into something and you have a prepared mind,
whichfortunately | acquired at the University of Chicago (if noth-
ing else), then you suddenly see that you can find something
new, and geochemistry is fantastic that way.

Onfiedd work in Africa:

NCS  During your expeditions to Africa, did you have any
particularly adventurous times?

HC: We had some exciting times. Asthe Chinese say, “May
youliveininteresting times.” Wewerelucky in being ableto get

Continued on page 16
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to the African rift so much. A lot of it was due to oceanographic
expeditions, especially when wewere on GEOSECS, and when |
did the two expeditions to L ake Tanganyika for the UNDP-FAO
where we used the GEOSECS techniques. So we had a lot of
chances to explore therift, and we covered the Arabian—-African
Rifts all the way from north of the Dead Sea down to theend in
southern Tanzaniaand Malawi.

But exciting times, yes. We got kidnapped on Lake
Tanganyikaby gunboatsfrom Zairewhichwere old U.S. Mekong
River gunboats. We had Ray Weiss and John Edmond onshore
with tents and analytical equipment. And we had two boats, and
wewould movethe boats on thelake and then we would movethe
camps. Val and | lived on the bigger boat, the Lady Alice, with
two African Burundi boatmen who werewonderful guys. Welived
on that boat with them all thetimeon thelake. The other boat was
asmaller onethat we used to transport all the shore-based equip-
ment.

We were out in the northern part of the lake one night
when the engine stopped running and wewere drifting in circles,
and it got dark, and we knew that was going to be bad. The fuel
was always dirty. You couldn’t get good fuel and we always had
to clean up the engine. We had drifted over the central line of the
lake, which wasthe boundary between Tanzaniaand Zaire, south
of Burundi. And suddenly we looked up and this huge gunboat
was standing way up above us, with guys shouting at us to
heaveto. They wanted to board us. So all these guys piled onto
our boat, and they all had automatic rifles and they were pretty
scary.

One of thereasonsthey nailed us was because we had a
radar to find out where we were. We could range on the two
coasts and we had amap of thelake, and we could find out where
we were taking stations. And these guys immediately assumed
wewere doing radar surveys of the Zairian coast. Thiswasat the
time when the Zairian rebels came over and kidnapped Jane
Goodall’s studentsin Tanzania and took them to Zaire and held
them for ransom. A lot of diplomatic work wasgoing into getting
them back, and the Zairian rebels were being very nasty at that
time.

They said, “Do you have any cameras onboard?’ And
weall said, no, wedidn’t have any cameras. So then they searched
our boat, the Lady Alice, and we had forgotten that Val had a
camera stowed down in a cabin locker and they found it. So, of
course, they assumed wewerelying. Thenthey said, okay, we're
going to tow you to Baraka peninsula on the northwest corner of
Lake Tanganyikathat juts out into the lake, where they had their
base. So they put this short tow rope on, which couldn’'t have
been more than 10 meters at the most, and they started towing us
north. And, of course, their big boat would hit waves and slow
down and then we would come up and almost hit it. And then it
would speed up and then it would slow down again. So we were
up all night working on keeping our boat from collidingwith theirs.
Fortunately we had a great boatman.

But it was a scary time because this was just after the
massacres by the Tutsis of the Hutus. They had actually taken
our UN boat, the Lady Alice, and gone out around the coastal
swamps and hunted out the Hutus and massacred them. So they
towed us north all night long. One guy aboard their boat had
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Twenty-year-old Harmon Craig enjoying the view aboard the
U.SS E-LSM-445 between radar simulation tests.

been at the Monterey Training School inthe U.S., learning to use
radar and being trained for the Zairian navy. He was asking me
what | had doneintheU.S. Navy, and | madethe mistake of telling
him | had been aradar officer. And so they decided that wasthe
proof we were mapping the coast with radar.

When they finally came into their base, they had two
other boats join them, and they had al their flags flying and all
their hornsblowing. It wasagreat capture. They had captured an
enemy ship, dragged us into this place, and they were going to
intern us for God knows how long. And we were sitting in our
boat looking up at their stern, and all you could see was these
guys with big boots that they had gotten from surplus without
bootlaces, and these automatic rifles pointed at us. We were
busy filling our pockets. | was filling mine with cigarettes and
toilet paper, because | knew that those were the two basic things
I would need. And Val was stocking food in her pockets.

So they held ustherefor aday or two, and nobody inour
camp knew wherewewere. We kept telling them we had aproto-
col signed with UN that we could operate this ship anywhere on
the lake, and we showed it to the new guys, because the original
guys couldn’t read. So they finally got in touch with Kinshasa,
andthey weretoldtolet usgo. Sothey let usgo onenight andwe
worked all the way back to our camp. That was quite an experi-
ence.

Thebest thing | remember is John Edmond, who wason
the Lady Alicewith us. ThiswasJohn Edmond at hisbest. None
of us had passports. We had left them all with the shore party.
But the minute the commander of the gunboat came on with his
gun pointed at us and said, “All right, line up and identify your-
selves,” John stepped forward and said, “ 1’ m not with these people.
I’m separate from thisgroup. I'm aBritish citizen, and here'smy
passport,” which hehad with him. Hesaid, “I’malong for obser-
vation, but | have nothing to do with thisgroup.” So they waved
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Edmond into one group, with hisred U.K. passport, and the rest
of usinto another group, and we didn’t know what was going to
happen. | never forgot that. But it all worked out okay, and it just
made an exciting trip.

Another timewegot in troublewaswhen Val and | were
mugged by the Masai. Wewereworking from Kenyato Tanzania,
and we drove down across the border and spotted an outcrop of
abeautiful volcanic ash exposed near the road, a couple of hun-
dred yards from the car. So | parked on the side of the road, we
looked at it, and when we started walking back to the car, two
Masai warriors jumped up. They're everywhere, and whenever
you stop they rise up out of the bushes. And they have these big
spears and machetes and henna-dyed hair all standing up. My
God, they're awful looking guys. The old ones are great, but the
young ones hang around in the towns and drink beer and rob
people. Just likethe U.S.

Anyway, we go to the car, and these guys areright there.
Andwe' re smiling and saying, “ Jambo,” and getting into the car.
One guy put a spear against my chest and the other guy a ma-
chete, and they demanded money. So | pulled out somecoinsand
handed them to the spear carrier, and hedidn’t want coins. Slammed
my hand down and the coins went everywhere. So | opened my
wallet and | had two 20 shilling Kenya notes, and | pulled them
out and handed them over.

Now these guys had clearly never seen Kenya
banknotes. They were Tanzanians and they had only seen Tanza-
nian notes. So they're sitting there looking at these Kenyan
notes and looking at each other to seeif they thought they were
real money, and | inthe meantime had managed to get the car key
into my left hand and put it into the switch. | figured we' vegot to
get away from these guys; if they don't like these notes, I’ ve got
nothing else to give them. And so while they were looking at
thesenotes, | turned the key with my left hand and jammed on the
gaswith my foot. Thedoor’sstill hanging open and the car starts
lurching forward in first gear; just lurching, lurching, lurching.
And | knew | didn’t have enough time to shift into high gear,
because it would slow the car down, and these guys were right
behind us, yelling and waving spears. Sol saidto Val, “ Canthey
run fast?” And she was very cool about the whole thing. She
said, “| don’t know, but one of them won the Olympics.” Sowe
didn’t shift, we just kept going.

And gradually we pulled away from these guys, and we
drove down to Arushato our hotel. One of the Ministry officials
came, and said, “ Yes, that's aproblem we have. These Masai are
hanging around these points where people stop and robbing
people.” But he said we didn’t need to worry, they would have
done nothing. “You could have even refused to give them money
and they would have done nothing but smileand let you go.” So
then heleft and | went over to the African hotel manager, whowas
avery smart young guy, and said, “Was he right? What would
have happened if we hadn’t given them money?’ Hesaid, “They
would havekilled you.” So we had two opinions.

We were there in the good times. It was not dangerous.
Except for the one Masai incident we never had trouble with any-
body. Va and | would camp inthe Serengeti or anyplace wewere
and people would come and get around real close and put their
noses against the van windowsand look in at us. She'd go off in
the bushesto use them for abathroom and they would follow and
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Collecting samples at La Perouse Pinnacles, in the French
Frigate Shoals, westernmost Hawaiian Islands.

sit around her and watch her. They were that friendly and curi-
ous. Therewere placesin Ethiopiawe went into where they had
never seen a white woman, and they would take her arms, poke
her skin and look at the white skin.

We had problems in Tendaho in Ethiopia. They had to
send army guys with guns with us. But they spent most of their
time hunting gazelles. It was a little scary with all those Afar
tribesmen with their big guns and their swords. But most of the
timeit turned out these guys don’t have any bullets. They’ ve got
guns, but they don't have any bullets. They can beat you to
death with them or they can cut your throat, but they can’t shoot
you. That was an exciting time and we used to watch at the hot
springs we were sampling for gases, when they drove the herds
of camelsin to purge them by making them drink the hot spring
waters. But in those days it was a paradise, it really was. You
could go to Serengeti and not be mobbed by tourists. You could
sit up on ahigh hill and watch thelines of wildebeests and zebras
peel off from their rotating circleswherethe migration began, and
move north like precision military maneuvers. You could seethe
geology al aong therift.

Asso many have noted, Africagetsinto your blood. Of
al the places | have worked, more than China, more than Tibet,
more than the vol canic islands (except perhaps Pitcairn), thetwo
that remain foremost in my memory are Ethiopia and Lake
Tanganyika. Ethiopiaissui generis: amajestic and awesome coun-
try with wonderful people and a fascinating history. There is
simply no other country likeit. And Lake Tanganyikaisamost
indescribable in its beauty and magnificence. Anchored out at
night in the southern part of the lake, you look up at the high
western cliffs of the Rift Valley and there are thunderstorms and
bright flashes of lightning along the cliff topsilluminating the sky
like abattlefield. And on the quiet |ake below, the fishing boats
aredrifting into shore, with lanternsin their bows and the sounds
of the slow rhythmic cadence of the drums and the soft singing of

Continued on page 18
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the boatmen. In the daylight there are hippos wallowing along
the shore, and water cobras dlithering down the banks and swim-
ming along the bottom. The trading boats move excitedly along
the coasts, filled with peopleintheir most colorful clothing carry-
ing goods for barter and stopping at each little village along the
waterway. Itisanother world, and the memoriesnever leave you.
These experiences have been amajor part of thejoy of sciencefor
me

Onunexploredterrains

NCS Do you think that the earth has been fully explored
yet? Are there more things to discover?

HC: Oh, therewill be morethingsto discover for alongtime.
In the gross sense, of course, it's fully explored. But people
thought hydrothermal ventswere only a ong the Mid-Ocean Ridge
spreading axes, and we found them in Loihi and in the Mariana
Trough. There are aways new things to find. There's alot of
Africathat hasn't been explored yet. And there'salot to do by
drilling volcanic idands that are covered by younger post-ero-
sional basalts. Trying to understand the interaction of the lower
mantle and the upper mantle is seriously hampered by seeing
only the tops of islands in hotspot and arc chains. In the Societ-
ies, you only get thelower mantle helium at Mehetia, whichisthe
youngest idland; it's gone when you get to Tahiti and Moorea
and the older islands. In the Hawaiian islands, you get the high
*He signa at Loihi and Kilauea in the shield lavas, and then as
you get away from the hot spot, they’re covered by post-ero-
sional basalts. When you get out to all the volcanicislands at the
end of the chain, to Necker and Nihoa, they have been eroded
down enough so that you're seeing the shield volcanics again.
Butin most of theislands, likethe Society |slandsbeyond Mehetia,
you never see high *He or shield rocks after the youngest two or
threein the chains.

Thereareimportant discoveriesthat are going to be made
by drilling the islands, as Stolper and DePaol o are doing now on
Hawaii. One of the big thingsfor mantle geochemistry isgoingto

Preparing to dine on fish caught during an ALVIN dive to
hydrothermal vents on the East Pacific Rise.
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be drilling through the post-erosional basalts and finding out
what’'sdown below. There’salot moreto do onvolcanicislands.
There are about 40 hot spots that are proposed (some people
propose alot more), and out of those there are 17 high-*He sites,
so we' ve been able to get the shield vol canics and see the high-
SHesignals. We've done about 40 of the placesthat are proposed
hot spots, but it's sparse sampling in many cases. We' ve got two
or three samples from Fernando de Noronha and Trindade and
placeslikethat. Inother placeswe haveextensivecoverage. You
can't really tell much about whether these are going to have high-
3He or strange lead and neodymium ratios until you get detailed
coverage. And that's difficult to do unless you're involved in
oceanographic expeditions and can arrange stops at these is-
lands.

Intheold daystherewere many islandswhereyou didn't
have to get permission to land in advance. We landed in many
places without permission, asking the chief if we could come
ashore and they would welcome us. Nowadays, it'sdifficult. Your
own university or the agencieswon't let you do that. Soit'smuch
more formal now. Once we landed on Rimatarawhen they were
having a spat with the French, and they welcomed uswith agreat
ceremony, because they thought we had come to incorporate
them into the U.S. They were very sad that we couldn’t do that,
and so were we.

But therearestill lots of places. What particularly needs
to be done is Africa, looking at the hot spot problem. We estab-
lished there is a high-*He hot spot in Ethiopia in the Afar and
that’sthe only place along the entire African-Arabian rift that you
find a high-*He signature. But the big igneous eruptions that
need to be looked at in Africa are in Hoggar and Tibesti and
Darfur, thebig swellsacross Africa, that may be part of thissame
plume. But Hoggar isin southern Algeria, Tibesti ison the border
between Chad and Libya, and Darfur isin the western Sudan, and
therearen’t any places| know of more dangerousfor an American
geologist to go than these places. This is virgin territory, al of
northern Africa, and the plume that the seismologists are map-
ping underneath Africaisahorrendoudly big thing. Africahasa
very thick keel, as Dziewonski and his colleagues have shown,
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Pursuing risky science a mile below the surface of the East
Pacific, during an ALVIN dive to sample hydrothermal vents.
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that goes down 1300 kilometers deep. This plumeis coming up
under the keel and splitting, and God knowswhereit'sgoing. So
most of Africaoutsidethe Rift Valley isessentially unexplored, as
far aslooking for the surface expressions of alower mantle plume
injection.

The trouble is it's difficult to work in many areas. | still
remember the early daysworking in northern Ethiopia. Giorgio
Ferrara, my good friend from Pisa, and the Italiansworked therea
lot. They werethere just before we were, and there was a Swiss
team aready there, and they went to their camp and saw these
guysal lyingintheir sleeping bags. It was early inthe morning,
and they thought, “Well, we'll go and wake these guysup.” And
Ferrarasaid, “What a nice outfit. They have red sleeping bags.”
But the red was their blood. At night the tribesmen had comein
and cut all their throats. That's not so dangerous anymore now,
but to work in western Africaor the Sudan or Chad, | don’t know
how it's going to be possible. Our problem is that most geolo-
giststakewhat they call ahand-specimen. But for our work with
noble gases you need to take 10 or 20 kilograms of lavas because
you need severa grams of olivine crystals. So you have to get
your own samples.

Advicefor theyoung geochemist:

NCS Do you have any advice for young geochemists who
are just starting out?

HC: Gofor longevity, that’sthe best way to makeit inthis
business. No, the best adviceiswhat Harold Urey said — choose
significant problems. Even if your ideas are wrong, if you are
thinking of something that isnot at all correct, if itisasignificant
problem, almost always, Urey would say, something good will
turn up. And that will lead you to something else. Work on
problems that open up new fields— the helium has been abeau-
tiful example. Look at what Ken Farley’s doing now, studying
comets and the history of impacts, and helium coming down in
interplanetary dust particles. Things grew out of this.

And secondly, you have to figure out how to write propos-
alsthat are good enough to get funded if you work on significant
problems. A lot of timesyou may not know what they aregoing to
lead to. | was surprised when they wouldn’t fund dredging a
whole new set of seamountsdiscoveredinanidand chain. You'd
think that would be something that would be worthwhile simply
from the viewpoint of exploration and finding out what is there,
and fromfilling in gaps. It's hard, you can't read the minds of the
reviewers and the panels they have. These are people whose
minds are often opague to me. Itisoften difficult to get exciting
new work funded, if it's not in the preconceived notions of what
we'relooking at. And one hasto find ways to do that.

Argue with NSF and communicate with them. | had this
experience with Polar Programs when | first proposed to do he-
lium and rare gasesin the Greenland ice core. Thereviewerssaid
thiswas“risky science”, because“What are you going to find?’
| proposed that one major thing we might find wasthat *He might
have increased greatly in the atmosphere during geomagnetic
reversals. Atmospheric geophysicists thought that the atmo-
sphere might gain alot of *He during these times from the solar
wind. Andif thereversalswere long enough, and it was thought

Performing shipboard titrations on the 1961 MONSOON
expedition to the Antarctic Ocean.

that the null-field periods|asted about 5,000 years, you could get
alot of *He. If you could find the ®*He from geomagnetic events,
reversals, and there were three eventsthat we could look at in the
cores, youwould immediately have dated horizonsthat you could
correlate between Antarctica and Greenland. 1t would be agold
minefor glaciology.

| also thought that there was a probability that you could
see some radiogenic “He coming into the ice-sheet at the bottom.
And | said we would do other rare gases. We didn’t know about
gravitational separation in thefirn at the time, but we wanted to
do all the rare gases. But the reviewers didn’t agree with the
maximthat if you do agood problem you may find something el se.
So thiswasrejected at first.

| wrote afive-page defense of “risky science” and attached
it to a resubmission of the proposal. | said, “My god, you're
spending millionson GI SP and you can’t afford $150,000 on risky
science?”  The 2°Pb work we did on GEOSECS was possible
because we had established avery good thing at the beginning of
GEQOSECS. Every chief scientist, on hislegs of the expeditions,
was allowed to have his own program funded by NSF, and
GEQOSECS couldn’t tell him that it was too risky. We had just
discovered the 2°Pb anomaly on a GEOSECS trial cruise, and so
wetook asour risky program the 2°Pb problem. Sowewereable
to make profilesall through the Pacific and the Atlantic becausel
was Chief Scientist onalot of GEOSECSlegs. | thought the same

Continued on page 20
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thing should be done with GISP. There should be some risky
science built in. What does it cost you for 10 percent? It's
Pascal’ swager, in away; taking the confession and accepting the
Catholicreligionwhenyou die. You don't risk anything. What are
you going to lose? But if there is a God and a heaven and you
want to get up there, the reward is going to beinfiniterelative to
therisk. And this persuaded them, so they funded it.

Then, of course, it was alittle embarrassing that there was
no *Heexcessinthe GISP core. Thenull periods must have been
so short that it didn't get up to ahigh level. Whatever, there was
nothing. But what we did find wasthat in the bottom of the core
thereisahuge“*He profile coming in from the bedrock, anditisnot
asmooth profile. Itisbrokenwith big cuspsat threelayers, which
must be due to horizontal movement. And, in fact, these cusps
match diffusion curves at depths where helium has been injected
with someice that must have been resting on bedrock elsewhere,
loaded with helium, and the diffusion timeisabout 20,000 years.
You cantell awholelot about the movement of theice. Now, it's
obvious that thisis going to be very important for the West Ant-
arctic ice sheet studies. Everybody isafraid it'sgoing to jump off
into the ocean and flood Miami, and there’s going to be no more
University of Miami.

So this was the opposite of the *He in the ocean. We went
to the ocean to look for “He excess — nothing, but we found
excesshelium-3. Here, wewent tolook for a*He excess— noth-
ing, but therewasahuge“Heexcess. It wasexactly the opposite,
but it was the same result of serendipity and choosing a good
problem. It opened up into something more. And that, of course,
isvery exciting.

So, getting back to the question, one thing | would advise
young geochemists: whenever you have anything that |ooksrisky,
don't just hope that people will not say it is too risky and that
they’ll think itisagood idea, say, “| know thisisrisky science but
we have the feeling that there should be somerisky sciencein all
these programs, and the returns from this would be so great that
they justify asmall investment of money”. Lay it all out to begin
with. Don’'t beafraid to writethe NSF Program Manager up front,
too. That, | think, isthe best advice | can give anybody. Inciden-
tally, thenew SGRE funding programin NSFisbeautifully set up
for risky science proposals.

The final advice | could giveisthat if you really want to
enjoy geochemistry, do field work along with sample analysis.
Thisisnot true for everybody, obviously - the guys working on
the moon can’'t go there, or to Mars. But the greatest enjoyment
to me has been being able to go in the field and collect samples
and do the geology, and then bring them home and analyze them.
Wehavearulein my lab that we (generally) don’t analyze samples
that other people collected, and for the most part we' ve stuck to
this, and that’'s made science very enjoyable. | still remember Pat
Hurley, one of the great men of our profession, telling mein the
days when | was a student and he was working in a new tunnel
drilled through the Rockiesin Colorado, “ You' ve never seen fresh
granite if you can’'t hold a piece of that granite and it cuts your
hand so you're bleeding.” That was a very prescient statement
forme.
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Presenting results from the HELIOS expedition, that
involved shipboard sampling of lavas and gases over an
erupting undersea volcano (Macdonald Seamount).

Sampling and Anaysisof Contaminated Land

A field-based short courseto be held April 28-
30, 1998 at The New Bath Hotel, Matlock in the
Derbyshire Peak District, England, U.K.

Further detailsfrom:
Sally Verkaik
Imperia College
Centrefor Continuing Education
Exhibition Road, London SW7 2AZ

Tel: +44 (0)171 594 6882; Fax: +44 (0)171594 6883
Email: cpd@ic.ac.uk
http://www.ad.ic.ac.uk/cpd
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The Birth of
“ Reviews in Mineralogy and Geochemistry”

Nearly every researcher in the earth sciences has heard of
“Reviewsin Mineralogy” (or RiM, asit isaffectionately known),
the enormously successful series of books produced by Paul
Ribbe and the Mineralogical Society of Americasince 1974. With
nearly 40 volumes published and well over 100,000 books sold,
RiM is one of the great success stories among all society-pro-
duced book series.

We are delighted to report that starting next year, the
Geochemical Society and the Mineralogical Society of America
have announced the beginning of ajoint venture in the form of a
new book series entitled “Reviews in Mineralogy and
Geochemistry”, or RiM&G. Thismeansthat asof the year 2000,
RiM will ceaseto exist as such, to bereplaced by RiIM&G. Both
Societies feel that this will make a great series even better, one
that will exist inadynamic and growing statewell into the future,
and one that will better serve our closely related societies and
science at large.

Under the merger agreement, RiM& G will be jointly owned
and operated by both MSA and GS, although MSA will be fully
financially responsible for volumes contributed to the series by
them, and GS will be fully financially responsible for volumes
they contribute. MSA will distribute each volume of RiIM&G,
including those volumes contributed by the GS, to all libraries
around theworld that receive American Mineralogist. (American
Mineralogist is currently sent to more librariesthan GCA. Itis
possibleto add librariesto thedistribution list if the GS so wishes,
that islibrariesthat receive GCA but not American Mineralogist).
Individual sales of RiM&G volumes will be made by both
Soci eties at meetings and through orders placed by mail. MSA is
responsiblefor obtaining and continued maintenance of the series
records, copyrights, ISSN and ISBN numbers, “books in print”
notification, and archival materialsfor al volumesintheRIM& G
series. The RiM& G contract between GS and M SA is subject to
change, as adjustmentsare needed in the future, with the approval
of both the GS Board and MSA Council.

The Executive Editor of the GSportion of RiM& G will be
Prof. Scott Wood, Specia Publications Editor of the GS at the
University of Idaho. The Managing Editors of RiM&G will be
Prof. Paul Ribbe of Virginia Tech and Dr. Jodi Junta Rosso in
Richland, WA. Both managing editors, expertsin desktop pub-
lishing, are anxiousto bring new innovationsto RiIM& G interms
of production and amenities. Thegoal of RiM& G will bethe same
as it has aways been with RiM, that is to produce the highest
quality scientific volumes at the lowest possible price. We are
looking for ideas and scientific editors for future RiIM&G vol-
umes. Contact Scott Wood if you are interested
(swood@iron.mines.uidaho.edu).

Michael F. Hochella, Jr.
Vice President of the Geochemical Society

From the Coordinator of |nternet Resources
Web Site Facdlift

Our web site is showing its age! With the help of Lee
Mobley in the Business Office we're bringing the site up to date
with anew look and new information. New pagesfor the member-
ship directory, the V.M. Goldschmidt Conference, The Geochemi-
cal News, and Geochimicaet CosmochimicaActaare aready on-
line. Watch the web site for an improved home page and an-
nouncements for new features. The old “extended” home page
will beremoved soon.

The browser battle continues. Most of our membership
services are compatible with older browsers, but everyoneisen-
couraged to upgradeto at least version 4.0 of Netscape Navigator
or Internet Explorer. With still newer versionseither already avail-
able or scheduled for rel ease soon, new additionsto the site may
bebrowser-challenged if you arestill using those older browsers.

Thermodynamic Database

Oops! | really am very sorry. The searchable thermody-
namic database is on-line as announced in the October issue of
The Geochemical News, but the promised datasetsare still under
development. Some, but not al, users have been experiencing a
database error. A new error page has been installed that will help
track down thiselusive bug. If you arrive at the error page, please
takeafew momentstofill inthebrief form. And, most important of
all, please contact meif you have electronic data sets that can be
added to our database.

Mark Bloom, Coordinator of Internet Resources
Rocket geoScience, Inc.

PO.Box 1333

Longmont, CO 80502-1333

msbloom@minsocam.org (303) 772-0735

Conference on Stable I sotopes and | sotope Effects

June 20-25, 1999, Carry le Rouet, France

Asthenumber of participantsthat can till be accommo-
dated is limited, we urge those interested in attending, and pre-
senting aposter communication, to communicatetheir intentions,
as soon as possible, either to:

Mrs Laurence Boyer DRECAM Batiment 524, CEN Saclay F-
91191 Gif-sur-Yvette, France; e-mail: boyer@drecam.ceafr; Phone
33(0)169087038; Fax 33(0)163082289, or

Dr. Edgar Soulie, Secretary of the Organizing Committee, SCM,
CEA Saclay, F-91191 Gif-sur-Yvette, France; e-mail:
bsoulie@drecam.cea.fr; Phone33(0)1 690847 37; Fax 33(0)169
086640.
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American Chemica Society Nationa Meeting
Anaheim, CA, March 24-25, 1999

The Role of Water in Organic Reactions

Interest in the special role of water asasolvent, catalyst,
and reagent in organic reactions has grown enormously over the
past decade. Nevertheless, thisfield of study is still new with a
great deal remaining to belearned. A wide range of applications
in the areas of fossil fuel refining, conversion, cleaning and up-
grading are being explored. Inthefield or organic geochemistry,
it is quickly becoming clear that an understanding of the role of
water on controlling the molecular thermal evolution of kerogen,
hence the timing of oil and gas generation and destruction, is
crucial. Inindustrial applications, the potential use of water asan
environmentally benign solvent and reagent is promising. The
symposium on the Role of Water in Organic Reactions brings
together awide range of international chemists and geochemists
to present papers bearing on this exciting and emerging subject.
Papers covering both experimental and theoretical aspects, with
either fundamental or applied scope, areincluded in the program.

1. Overview of the Reactivity of Organicsin Superheated Water:
Geochemical and Technology Implications

Sskin, Michael and Katritzky, Alan R.
2. Structure-reactivity Relationshipsfor Organicsin Sub- and
Super-Critical AqueousMedia: Development of aKnowledge
Base

Katritzky, Alan, Siskin, Michael, and Nichols, Daniel
3. Quantum Molecular Modeling of Reactionsin Water: A
Dielectric Continuum Approach

Truong, Thanh N. and Eyring, Henry
4. Transitions in the Solvation Structure about lonsin
Supercritical Water and Their Effects on Reactivity

Fulton, J. L., Hoffmann, M. M., and Darab, J. G.
5. Hydrothermal Decarboxylation of RCOOH Studiedin Real-
Timeby Vibrational Spectroscopy

Brill, T. B., Belsky, A. J., and Maiella, P. G.
6. Reactivity of Monocyclic Aromatic Compounds under
Hydrothermal Conditions

McCollom, T. M. and Seewald, J. S.
7. High Pressure Hydrothermal Chemistry of Citric Acid and
Related Acids

Cody, GeorgeD., Blank, Jenifer, Brandes, Jay, Hazen,

Robert, and Yoder, Hatten
8. Reactions of Model Compounds of Phenol Resin in Sub- and
Super-Critical Water

Tagaya, H., Katoh, K., Karasu, M., Kadokawa, J., and

Chiba, K.
9. Experimental Investigation of Organic Compound Stability
Under Hydrothermal Conditions

Schulte, M. D.
10. The Role of Water During Decomposition of Oil at Elevated
Temperatures. Constraintsfrom Redox Buffered L aboratory
Experiments

Seewald, Jeffrey S and Saccocia, Peter
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11. Release of Biomarkersfrom Sulfur-Rich Kerogenswith
Hydrous Pyrolysis
Koopmans, Martin P,, Sinninghe Damste, Jaap S.,
Lewan, Michael D.
12. Investigating the Constitution of Macromolecular Material
in Meteorites using Hydrous Pyrolysis
Sephton, M. A, Rillinger, C. T., and Gilmour, I.
13. TheInvestigation of Deuterium Exchange Kineticsin
Supercritical and Subcritical D20
Yonker, Clement R. and Palmer, Bruce J.
14. Hydrogen Stabl e | sotope Ratios of Kerogen, Bitumen, Qil,
and Water in Hydrous Pyrolysis
Schimmelmann, A., Lewan, M. D., and Wintsch, R. P,
15. Base-Catalyzed Reactionsin Near-Critical Water for Environ-
mentally Benign Chemical Processing
Glaser, R, Brown, J. S, Nolen, S. A, Liotta, C. L., and
Eckert, C. A.
16. Abiotic Synthesis of Organic Compoundsin Hydrothermal
Systems: Dehydration Reactions by Smectite Catalysts
O'Day, P. A., Williams, L. B., and Holloway, J. R.
17. Role of Water in Prebiotic Nitrogen Cycles
Brandes, J. A., Boctor, N. Z., Cody, G. D., Hazen,R. M.,
andYoder,H. S, Jr.
18. A Physical-Organic Chemist Looksat Hydrous Pyrolysis
Larsen, John W,
19. Processes L eading to Increase of Alkyl Chain Lengths
under Hydrous Pyrolysis Conditions
Barth, Tanja and Hansen, Birthe, G.
20. Importance of the Polars as Source of Free Hydrocarbons
and Interaction Medium with Water During Hydrous Pyrolysis
of Woodford Shale
Burkle, V., Michels, R., Langlois, E., Landais, P, and
Brevart, O.
21. Competitive Chemistry Between the Hydrocarbonsand
Water inthe Hydrogen Transfer Reactions During Artificial
Maturation
Michels, R, Burkle, V., Mansuy, L., Langlois, B., and
Landais, P.
22. The Effect of Supercritical Water on Vitrinite Reflectance as
Observed in Contact M etamorphism and Pyrolysis Experiments
Barker, CharlesE. and Lewan, M. D.
23. Thermodynamic Constraints on the Generation and Matura-
tion of Petroleum in Sedimentary Basins
Helgeson, H. C., Richard, L., McKenzie, W. F., and
Norton, D. L.
24. Thermodynamics of Reactions|nvolving H20 and Hydro-
carbon Radicals between 27 and 374° C
Lewan, Michael D.

Dr. Michad Lewan
U. S. Geologica Survey

Dr. GeorgeD. Cody

Geophysical Laboratory

Carnegie Ingtitution of
Washington

mlewan@usgs.gov cody@glo.ciw.edu
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GeoSoillEnviroCARS

The University of Chicago

Argonne National Laboratory « Advanced Photon Source

GeoSoilEnviroCARS isasynchrotron-based, earth scienceresearch facility under development at the
Advanced Photon Source, Argonne, IL. A variety of techniqueswill be made availableto thegenera
scientific community for state-of -the-art research on earth materials. Theseincludebut arenot limited to:

* highpressureresearch with thelaser-heated
diamond anvil cell and multi-anvil press

e X-ray absorption fine structure spectroscopy

»  x-ray fluorescencemicroprobe

e microtomography

e microcrysalography

e powder diffraction

» surfacediffraction

APS Aerial View

Although congtruction and commissioning
activitiesaredtill inprogress, weareinitiating
our user programinalimitedfashionfor three
techniquesthat arecurrently operationd:
microprobe/microspectroscopy,
microtomography and energy dispersive
diamond anvil cell withlaser heating. To apply
for beamtime, visit our web site (http:/
cars.uchicago.edu, follow the GSECARSIink)
and completetheonlineapplicationform. If
you haveany questions, particularly with
regard to experimental feasibility, please

contact Steve Sutton
Diffractometer (foreground) and x-ray fluorescence (sutton@cars.uchicago.edu) or Mark Rivers
microprobe (background) in experimental station (rivers@cars.uchicago.edu)
13-ID-C on the undulator beamline at
GeoSoilEnviroCARS

GeoSollEnviroCARS online at http://cars.uchicago.edu
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M eetings Calendar

March 15-18, 1999: 30th Lunar and Planetary Science Conference, Houston, Tex., U.S.A. Abstract Deadline: January 8, 1999. Sponsor:
Lunar and Planetary Institute (LPI) and the NASA Johnson Space Center. Contact: L. Simmons, Conference Administrator, LPI Publications and
Program Services Department, 3600 Bay Area Boulevard, Houston, TX 77058-1113 USA. Tel: 1+281-486-2158; Fax: 1+281-486-2160; E-mail:
simmons@I pi.jsc.nasa.gov

March 28-April 1, 1999: European Union of Geosciences 10th Biennial Meeting, Strasbourg, France. Abstract Deadline: November 1,
1998. Contact: EUG Office, EOST, 5 rue René Descartes, 67084 Strasbourg cedex, France. Tel.: 33 (0)3 88 45 01 91 or 33 (0)3 88 41 63 93; Fax:
33(0)3 8860 38 87; E-mail: eug@eost.u-strasbg.fr

April 15-17, 1999: Oceanic impacts - mechanisms and environmental perturbations, Bremerhaven, Germany. Sponsors: AWI and others.
Abstract deadline: January 31, 1999. Contact: Dr. Rainer Gersonde, Alfred Wegener Institute, Postfach 120161, D-27515 Bremerhaven,
Germany. Tel: +49-471-4831-203; Fax: +49-471-4831-149: E-mail: rgersonde@awi-bremerhaven.de; Dr. Alexander Deutsch, Institut fur
Planetologie, Universitaet Muenster, Wilhelm-Klemm-Str. 10, D-48149

Muenster, Germany. Tel: +49-251-83-33484; Fax: +49-251-83-39083/36301; E-mail: deutsca@uni-muenster.de. Web sites: http://
psri.open.ac.uk/esf (ESF-impact program) and http://www.awi-bremerhaven.de (AWI ingtitute).

April 19-23, 1999: XXIVth General Assembly European Geophysical Society, The Hague, The Netherlands. Sponsors: EGS, ICT, IAEA.
Contact: EGS Office, Max-Planck-str. 13, 37191 Katlenburg-Lindau, Germany. Tel: +49-5556-1440; Fax: +49-5556-4709; E-mail:
egs@copernicus.org. Web Site: http://www.copernicus.org/EGS

April 28-30, Short Course: Sampling and Analysis of Contaminated L and, Matlock, Derbyshire Peak District, UK. Contact: Sally Verkaik,
Imperial College, Centrefor Continuing Education, Exhibition Road, London, SW7 2AZ. Tel: +44 171 594 6882; Fax: +44 171 594 6883: E-mail:
cpd@ic.ac.uk. Web site: http://www.ad.ic.ac.uk/cpd

May 26-28, 1999: Geological Association of Canada-Mineralogical Association of Canada Joint Annual M eeting, Sudbury, Ontario.
Contact: P. Copper, Dept. of Earth Sciences, Laurentian University, Sudbury, Ontario P3E 2C6, Canada. Tel: 1+705- 675-1151, ext. 2267; Fax
1+705-675-4898; Email: gacmac99@nickel.laurentian.ca

May 31-June 4, 1999: AGU Spring Meeting, Boston, Mass., U.S.A. Sponsor: AGU. Contact: AGU Meeting Department, 2000 Florida
Avenue, NW, Washington, DC USA. Tel: 1+201-462-6900; Fax: 1+202-328-0566; E-mail: meetings@kosmos.agu.org; Web Site: http://
Www.agu.org/meetings

June 20-25, 1999: Conference on Stable | sotopes and | sotope Effects, Carry le Rouet, France. Contacts: Mrs Laurence Boyer DRECAM
Batiment 524, CEN Saclay F-91191 Gif- sur-Yvette France, e-mail 'boyer@drecam.cea.fr' Phone 33 (0)1 6908 7038, Fax 33 (0)1 6308 2289; or
Dr. Edgar Soulie, secretary of the organizing committee, SCM, CEA Saclay, F-91191 Gif-sur-Yvette, Cedex, France. e-mail
bsoulie@drecam.cea.fr', Phone 33 (0)1 6908 47 37. Fax 33 (0)1 6908 6640

June 21-24, 1999: International Gemological Symposium, San Diego, California. Abstract (poster) deadline: October 1, 1998. Contact:
DonaDirlam, Gemological Institute of America, 5345 ArmadaDr., Carlsbad, CA 92008 USA. Tel: 1+760-603-4154; Fax: 1+760-603-4256; E-
mail: ddirlam@gia.edu

July 11-16, 1999: Meteoritical Society 62nd Annual M eeting, Johannesburg, South Africa. Contact: W. U. Reimold, Dept. of Geology,
University of the Witwatersrand, Private Bag 3, PO. Wits 2050, Johannesburg, South Africa. Tel: 27 11 716 2946; Fax: 27 11 339 1697 Email:
065wur@cosmos.wits.ac.za

July 19-30, 1999: IUGG '99: The 22nd General Asembly of the International Union of Geodesy and Geophysics, The University of
Birmingham, UK, Abstract Deadline: January 15, 1999. Will include programs of the International Associations of Volcanology and Chemistry of
the Earth’s Interior (IAVCEl), Seismology and Physics of the Earth’s Interior (IASPEI), Meteorology and Atmospheric Sciences (IAMAS),
Physical Sciences of the Ocean (IAPSO), Geomagnetism and Aeronomy (IAGA), Hydrological Sciences (IAHS), and Geodesy (IAG).To receive
the Second Circular (May/June, 1998), Contact: IUGG99, School of Earth Sciences, The University of Birmingham, Edgbaston, Birmingham
BIS2TT, UK; Fax: 44121414 4942; Email: lUGG99@bham.acMKk.; Web Site: http://www.bham.ac.uk/|UGG99/

Aug. 4-13, 1999: XVIII International Union of Crystallography, Congress and General Assembly, Glasgow, Scotland, UK. Abstract
Deadline: March 1, 1999. Sponsors: Glasgow Development Agency, International Union of Crystallography, University of Glasgow, others.
Contact: G. Houston, Northern Networking Congress, Central Office, Bellway House, 813 South Street, Glasgow, G14 0BX, Scotland, UK. E-
mail: crystal @glasconf.demon.co.uk; Web Site: http://www.chem.gla.ac.uk/iucr99/

Sept. 6-10 1999: 19th International Meeting on Organic Geochemistry, Istanbul-Turkey, Contact: Conference Chairman: Prof. M. Namik
Yalcin (TUBITAK Marmara, Research Center, Gebze-Kocageli, 41470 Turkey); Conference Secretariat: Mr. Cengiz Soylu (TPAO Research
Center, Mustafa Kemal. Mah. 2. cad. No. 86, Esentepe-Ankara, Turkey. Tel: +90 (312) 2843490; Fax: +90(312)2843491; E-mail:
0gc99@petrol .tpao.gov.tr); Web Site: http:// www.nemrut.mam.gov.tr
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Sept. 11-16, 1999: European Research Conference The Deep Earth: Theory, Experiment and Observation, Acquafredda di Maratea,
Italy. Contacts: John Brodholt (UCL, London, UK), George Helffrich (U. Bristol, Bristol, UK). To receive first circular, register at URL: http://
slamdunk.geol.ucl.ac.uk/~brodholt/euroconference.html See http://www.edinet-gdp.com/villadel mare/vdm.htm for hotel information.

Sept. 12-15, 1999: Third International Workshop on Orogenic Lherzolites and Mantle Processes, Pavia, Italy. Web Site: http:/
www_crystal.unipv.it

September 21-25, 1999: 3rd International Symposium on Applied | sotope Geochemistry (Al G-3), Orléans, France. Abstract and
registration deadline, April 30, 1999. Contacts: Jean-Pierre Girard, Phone: 33 (0)2 38 64 32 15, Fax: 33 (0)2 38 64 39 25; Marie-Odile Géraullt,
Phone: 33 (0)2 3864 3707; Fax: 33 (0)2 3864 3990, BRGM, 3, avenue Claude Guillemin, BP 6009, F-45060 Orléans Cedex 02, France, E-mail:
aig3@brgm.fr.

September 26 - October 1, 1999: XIVth International Symposium on Environmental Biogeochemistry (I SEB). Earth System Interfa-
cial Processes from the Molecular to the Global Scale. Huntsville, Ontario, Canada. Contact: Prof. Grant Ferris, Department of Geology,
University of Toronto, 22 Russell Street, Toronto, Ontario, M5S 3B1 Canada.

Oct. 25-28, 1999: GSA Annual Meeting, Denver, CO USA, Contact: Becky Martin, GSA Meetings Department, Box 9140
Boulder, CO 80301-9140 USA. Tel: +1-303-447-2020, ext. 164; Fax: +1-303-447-1133.

November 7-9, 1999: First Latin American Workshop on Reservoir and Production Geochemistry, LaHabana, Cuba. Sponsor: The Latin
American Association of Organic Geochemistry (ALAGO). Abstract deadline: April 30,1999 Contact: Dr. Jose Orlando Lopez Quintero, Centro
deInvestigaciones del Petroleo, Washington 169, Cerro - CP 12000 LaHabana, Cuba. Tel: +53-7-577309; Fax: +53-7-666021; E-mail:
ceinpet@ceniai.inf.cu

Dec. 13-17, 1999: AGU Fall Meeting, San Francisco, Calif., U.S.A. Sponsor: AGU. Contact: AGU Meetings Department, 2000 Florida
Avenue, NW, Washington, DC 20009 USA.. Tel: +1-202-462-6900; Fax: +1-202-328-0566; E-mail: meetinginfo@kosmos.agu.org; Web Site:
http://www.agu.org

May 30-June 3, 2000: AGU Spring M eeting, Washington, D.C., U.S.A. Sponsor: AGU. Contact: AGU Meetings Department, 2000 Florida
Avenue, NW, Washington, DC 20009 USA. Tel: +1-202-462-6900; Fax: +1-202-328-0566; E-mail: meetings@kosmos.agu.org; Web Site: http://
Www.agu.org/meetings

July 16-22, 2000: ICAM 2000: 6th International Congress on Applied Mineralogy, Gottingen & Hannover, Germany. Sponsors: Interna-
tional Council for Applied Mineralogy, German Mineralogical Society, Commission for Applied Mineralogy, others. Abstract Deadline:
September 1, 1999. Contact: ICAM 2000 Office, PO. Box 510153, D-30631 Hannover, GERMANY. Tel: +49-511-643-2298; Fax: +49-511-
643-3685; E-mail: ICAM2000@bgr.de; Web Site: http://www.bgr.de/l CAM 2000

July 18-22, 2000: International Association of Volcanology and Chemistry of the Earth (IAVCEI) General Assembly 2000, Bandung,
INDONESIA. Abstract Deadline: February 29, 2000. Sponsor: | AV CEI. Contact: Secretariat, Volcanological Survey of Indonesia, Jalan
Diponegoro 57, Bandung 40122, INDONESIA. Tel: +1-62-22-772606; Fax: +1-62-22-702761; E-mail: iavcei @vsi.dpe.go.id; Web Site: http://
www.vsi.dpe.go.id/iavcei.html

Aug. 6-17, 2000: 31st I nternational Geological Congress, Rio de Janeiro, BRAZIL. Sponsors: International Union of Geological Sciences
(IUGS), Brazilian Geologica Society, The Brazilian Ministry of Mines and Energy, others. Abstract Deadline: September 1, 1999. Contact:
Secretariat Bureau, 31st International Geological Congress. Av. Pasteur, 404, Anexo 31 IGC, Urca, Rio de Janeiro, RJ, CEP 22.290-240, Brazil.
Tel: +1 55 21 295 5847; Fax: +1 55 21 295 8094; E-mail: 3ligc@31igc.org.br

Sept. 3-8, 2000: Goldschmidt 2000, Oxford, UK. Sponsors. Geochemica Society, European Association for Geochemistry, The University of
Oxford. Contact: P. Beattie, Cambridge Publications, Publications House, PO Box 27, Cambridge UK CB1 4GL. Tel: +44 -1223 -333438; Fax:
+44- 1223-333438; E-mail: Gold2000@campublic.co.uk; Web Site: www.campublic.co.uk/science/conference/ Gol d2000/

Nov. 13-16, 2000: GSA Annual Meeting, Reno, NV USA. Contact: GSA Meetings, Box 9140, Boulder, Colo. 80301-9140. Tel: +1-303-447-
2020, ext. 164; Fax: +1-303-447-1133; Web Site: http://www.geosoci ety.org/meetings/index.htm

Dec. 15-19, 2000: AGU Fall Meeting, San Francisco, Calif., U.S.A. Sponsor: AGU. Contact: AGU Meetings Department, 2000 Florida
Avenue, NW, Washington, DC 20009 USA. Tel: +1-202-462-6900; Fax: +1-202-328-0566; E-mail: meetins@kosmaos.agu.org; Web Site: http:/
Www.agu.org/meetings

Sept. 17 - 21, 2001: 7th International Conference on Paleoceanography (1CP7), Sapporo, Japan. Abstract Deadline: March 10, 2001
Co-Conveners: Hisatake Okada (Dept. of Earth and Planetary Sciences, Graduate School of Science, Hokkaido University, Sapporo, 060-0810,
Japan. Phone: 81-11-706-3537. Fax: 81-11-746-0394. E-mail: oka@cosmos.sci.hokudai.ac.jp), Itaru Koizumi, and Tadamichi Oba

Nov. 5-8, 2001: GSA Annual Meeting, Boston, MA USA. Contact: GSA Meetings, Box 9140, Boulder, Colo. 80301-9140. Tel: +1-303-447-
2020, ext. 164; Fax: +1-303-447-1133; WWW: http://www.geosoci ety.org/meetings/index.htm
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THE GEOCHEMICAL SOCIETY
SPECIAL PUBLICATION SERIES

Volume  Title Price

1 Magmatic Processes: Physicochemical Principles, edited by B. O. Mysen (1987) US$20.00
2 Fluid-Mineral Interactions: A Tributeto H.P. Eugster, edited by R. J. Spencer and I-Ming Chou (1990) US$20.00
3 Stable | sotope Geochemistry: A Tributeto Samuel Epstein, edited by H. P. Taylor et al. (1991) US$20.00
4 Victor Moritz Goldschmidt: Father of Modern Geochemistry, by Brian Mason (1992) US$15.00
5 Mineral Spectroscopy: A Tributeto Roger G. Burns, edited by M. D. Dyar et al. (1996) US$65.00*

(* special reduced pricefor GS membersonly - US $35.00)

Prepayment in U.S. Dollarsisrequired. Pleaseremit theproper amount by check, money order, or credit card
(Mastercard and Visaonly). All payment must bemadeto The Geochemical Society. Priceincludespostage (bookrate/
foreign surface). Pleasesend payment to:

The Geochemical Society

¢/o Don Elthon

404 E. Broad Street

FalsChurch, VA 22046 FAX:703-534-8319

E-Mail: elthon@uh.edu

Name Check here if GS Member
Address Phone:
Fax:
City State Zip E-Mail:
Country

ORDER: Specia Publications Volume(s): please specify quantity 1 2 3 4 5

Please total: $

If paying by credit card, please provide the necessary information below:
(circleone) Mastercard Visa

Number: Exp.

Signature
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GEOCHEMICAL SOCIETY

1999

The Geochemical Society, Inc. and Geochimica
et Cosmochimica Acta

In order to process your application for membership
in the Geochemical Society and begin your subscrip-
tion to Geochimica et Cosmochimica Acta for 1999,
please fill out this form and mail it with your pay-
ment to:

Business Manager

The Geochemical Society
1350 W. Fifth Ave., Suite 219
Columbus, OH 43212 USA

To assure proper credit and to provide us with accu-
rate records, please fill in the following information

(please print or type):

LAST NAME, First Name

Department

Institution

Street Address

City

State Zip Code Country

Telephone FAX

E-Mail

Would you like to be affiliated with the Organic
Geochemistry Division?

Yes No

(There is no extra charge for membership in the Or-
ganic Geochemistry Division)

What is your main area of interest?

*Please make checks and money orders payable to
The Geochemical Society.

MEMBERSHIPAPPLICATION

Regular membership & subscriptionto GCA: $147.00
Student membership & subscription to GCA: $50.00
Regular Membership only: $25.00
Student Membership only: $5.00
*Gift Memberships are available at the same prices (below)

If you selected Membership only, why did you decide not to
subscribe to Geochimica et Cosmochimica Acta?

*Payment must bemadein U.S. Currency and may bemade
by check (drawn on aU.S. Bank and it must haveaccount
tracking numbers), money order, or credit card
(Mastercard/Visaonly).

Payment by: Check Money Order
Mastercard Visa

Credit card #

Expiration Date

Signature

STUDENT

MEMBERSHIP/SUBSCRIPTION: (Department chair must
sign tocertify that student isenrolled in adegreegranting
institution of higher learning).

is enrolled at
and that s/he

| certify that
my institution
isacandidate for a degree.

Signature of Department Chair:

*GIFT MEMBERSHIP/SUBSCRIPTION (Pleaseprovidethe
recipient’snameand addr essbelow).

LAST NAME, First Name

Department

I nstitution

Address

City State Zip Code
Country Telephone

Do you wish to be identified as a donor?
Yes No

Thank you for your support!
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The Geochemist’s Workbench’

Release 3.0 for Windows95 / 98 / NT

Your personal toolkit for:

« Reaction paths
* Kinetic ratelaws J
« | sotope fractionation Soahed f !
« Sorption and surface compl exation i
* Brine chemistry (“Pitzer equations”)
 Temperature-activity diagrams

« Cal culating species distribution, speciation diagrams L.e_______ :

« Eh-pH, pe-pH, and activity-activity diagramsin seconds! e 1= .

» | nstant reaction balancing, cal culation of equilibrium ' A1 ' :
constants and equilibrium equations, temperaturesand soon. . .

« Redox disequilibrium and more! Effect of pH on how metals and other ions sorb onto ferric

hydroxide, calculated according to double-layer method.

= Geochemical Modeling Training Course
N =] Craig Bethke, principal author of GWB, will instruct a2-day
S e e i hands-on class this summer in Denver, CO on the latest
- 1 N eSS techniquesin interactive geochemical modeling using
B V L “The Geochemist’s Workbench®”.
? I '. : Limited classsize. $800 per seat. Call RockWare® for details!
| alEs

! . Also see HydroChem?® and Rock\Worksog®!
e m m owe mo Over 300 enviro-solutions

. «mw= | Can befound at:

Reaction among minerals, showing parallel and serial effects of

Kinetic rate laws, WWW.r ockwar e.com

Call RockWare® for details and specia pricing!  1-800-775-6745

The Geochemist’'s Workbench® is a registered trademark of The Board of Trustees of the University of Illinois
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