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RECENT DEVELOPMENTS IN GEOSCIENCES: INTERNATIONAL RESEARCH PROGRAMS

Sospeter Muhongo
1. INTERNATIONAL YEAR OF PLANET EARTH (2006)

International Union of Geosciences (IUGS, based in Oslo), in collaboration with the
International Geoscience Programme (IGCP, based in Paris, UNESCO Office) and UNESCO (Division
of Earth Sciences), has decided to launch IYPE in 2006. However, activities within the framework of
the Year will run for a period of at least three years (2005-2007), and an estimated budget of US$
20 million (besides other sources) is earmarked for the selected 8 broad research themes
(groundwater, hazards, health, climate, resources, magacities, deep earth and ocean). IUGS,
representing about 250.000 geoscientists across 117 countries, has taken this initiative on the
Earth System and its resources and sustainable management within the realm of the UN-
proclaimed international years. Consequently, we are all involved and African geoscientists have to
be proactive and participate in this ambitious and prestigious year. Our countries (governments)
have to support China’s submission to the UN general assembly. For more details visit,
www.esfs.org.

2. NEW GEOLOGICAL MAPS

The Commission of the Geological Map of the World (CGMW), in collaboration with
UNESCO, will soon (by August 2004) produce new maps on the geology, hydrogeology, etc of the
world, including separate sheets for Africa, Europe etc. The biggest display of these maps will be in
Florence, Italy, in August 2004, during the 32" International Geological Congress. More details
may be obtained from the website of CGMW.

A 10 million-scale map on the geology and major ore deposits of Africa is now printed. The
work for this was undertaken by geologists from the Geological Survey of France (BRGM, 33
geologists under the leadership of Jean-Pierre Milesi) and African geologists (Kampunzu-
Botswana/DR Congo, Toteu-Cameroon, Tadesse-Ethiopia and Muhongo-Tanzania). The first edition
of this map will be displayed and sold (low price) in Orleans, France, in June 2004 during the 20™"
Colloquium of Africa Geology (CAG20). Do not forget attending this meeting: http://cag20.brgm.fr

The second draft of the geological map of Tanzania (1:2.000.000) is in the final stages of
preparation by geologists from BRGM (France) and Tanzania (University of Dar Es Salaam &
Geological Survey). A working meeting on this map will be held on coming Friday (20 February) at
14 hrs. We intend to produce two sheets- (i) map showing tectonic domains, major structures and
all reliable isotopic ages, and (ii) map showing all major mineral deposits. The first editions of
these maps will be displayed in June 2004 in Orleans (France) during the CAG20.
3. NEW ACCEPTED IGCP PROJECTS

The 32" Scientific Board of IGCP-IUGS-UNESCO was recently held in Paris to evaluate new
project proposals and ongoing ones (42). Africa did not succeed to get a new IGCP project. This
means that we remain with only 5-African-led projects (3 for Sub-Saharan Africa). We need better
project proposals from Africa. Please note that there two types of IGCP projects — (i) the normal
ones and (ii) the newly introduced young geoscientists projects. We might get more projects
through the second type, especially from those who have just completed their PhDs. More details
on this issue may be obtained directly from me. As you might know my 4-year term in the board
came to end in this February but IUGS-UNESCO requested me to continue serving the board and |
was elected as a Vice Chairman of this board during the recent IGCP scientific board meeting.
Thus, we have to push hard for projects from Africa. Young scientists should be highly
encouraged and assisted to come up project proposals.
4. GEOLOGICAL HERITAGE PROGRAM

These are the geoparks and geosites. They are unique geological features of spectacular
importance to earth science (global scientific importance) and the surrounding community. A good
example here is the Tanzania’s Oldonyo Lengai (The God for the Maasai people and unique active
felsic magmatism). UNESCO has decided to support all world-wide initiatives aiming at
preservations of such unique natural features for the future generations. China is leading with 44
spectacular geoparks and we recently (UNESCO’s International Advisory Group of Experts on
Geoparks/Geosites) evaluated and endorsed 8 of them for UNESCO’s assistance. Europe got
endorsement of their 17 geoparks. Africa is lagging behind and drastic measures have to be taken.
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We are planning to hold an international meeting (plus field excursion) on Africa’s potential
geoparks/geosites in Arusha in September 2004. | will keep you informed this issue.

Please forward this message to your colleagues — information dissemination is a chronic problem in
Africa — we have to stamp off this hindrance of our scientific achievement.

NATURE

HIGH-LATITUDE INFLUENCE ON THE EASTERN EQUATORIAL PACIFIC CLIMATE IN THE
EARLY PLEISTOCENE EPOCH

ZHONGHUI LIU AND TIMOTHY D. HERBERT

Department of Geological Sciences, Brown University, Providence, Rhode Island 02912, USA

Correspondence and requests for materials should be addressed to Z.L.
(Zhonghui_Liu@brown.edu).

Many records of tropical sea surface temperature and marine productivity exhibit cycles of 23 kyr
(orbital precession) and 100 kyr during the past 0.5 Myr (refs 1-5), whereas high-latitude sea
surface temperature records display much more pronounced obliquity cycles at a period of about
41 kyr (ref. 6). Little is known, however, about tropical climate variability before the mid-
Pleistocene transition about 900 kyr ago, which marks the change from a climate dominated by 41-
kyr cycles (when ice-age cycles and high-latitude sea surface temperature variations were dictated
by changes in the Earth's obliquity) to the more recent 100-kyr cycles of ice ages. Here we analyse
alkenones from marine sediments in the eastern equatorial Pacific Ocean to reconstruct sea surface
temperatures and marine productivity over the past 1.8 Myr. We find that both records are
dominated by the 41-kyr obliquity cycles between 1.8 and 1.2 Myr ago, with a relatively small
contribution from orbital precession, and that early Pleistocene sea surface temperatures varied in
the opposite sense to local annual insolation in the eastern equatorial Pacific Ocean. We conclude
that during the early Pleistocene epoch, climate variability at our study site must have been
determined by high-latitude processes that were driven by orbital obliquity forcing.

Nature 427, 720 - 723 (19 February 2004); doi:10.1038/nature02338

AFTERSHOCKS DRIVEN BY A HIGH-PRESSURE CO2 SOURCE AT DEPTH

STEPHEN A. MILLER!, CRISTIANO COLLETTINI?, LAURO CHIARALUCE®, MASSIMO COCCO3,
MASSIMILIANO BARCHI? & BORIS J. P. KAUS?*

! Institute of Geophysics, Swiss Federal Institute of Technology (ETH), 8093 Ziirich, Switzerland

2 Universita degli Studi di Perugia, Perugia, 06100 Italy

3 Instituto Nazionale di Geofisica e Vulcanologia, Rome, 00143 Italy

4 Geology Institute, Swiss Federal Institute of Technology (ETH), 8092 Ziirich, Switzerland

Correspondence and requests  for materials  should be addressed to S.A.M.
(steve.miller@erdw.ethz.ch).

In northern Italy in 1997, two earthquakes of magnitudes 5.7 and 6 (separated by nine hours)
marked the beginning of a sequence that lasted more than 30 days, with thousands of aftershocks
including four additional events with magnitudes between 5 and 6. This normal-faulting sequence is
not well explained with models of elastic stress transfer, particularly the persistence of hanging-
wall seismicity that included two events with magnitudes greater than 5. Here we show that this
sequence may have been driven by a fluid pressure pulse generated from the coseismic release of
a known deep source of trapped high-pressure carbon dioxide (CO,). We find a strong correlation
between the high-pressure front and the aftershock hypocentres over a two-week period, using
precise hypocentre locations and a simple model of nonlinear diffusion. The triggering amplitude
(1020 MPa) of the pressure pulse overwhelms the typical (0.1-0.2 MPa) range from stress
changes in the usual stress triggering models. We propose that aftershocks of large earthquakes in
such geologic environments may be driven by the coseismic release of trapped, high-pressure
fluids propagating through damaged zones created by the mainshock. This may provide a link
between earthquakes, aftershocks, crust/mantle degassing and earthquake-triggered large-scale
fluid flow.

Nature 427, 724 - 727 (19 February 2004); doi:10.1038/nature02251

GRAIN BOUNDARIES AS RESERVOIRS OF INCOMPATIBLE ELEMENTS IN THE EARTH'S
MANTLE
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TAKEHIKO HIRAGA™", IAN M. ANDERSON? & DAVID L. KOHLSTEDT"

! Department of Geology and Geophysics, University of Minnesota, Minneapolis, Minnesota 55455,
USA

2 Metals and Ceramics Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA
* Present address: Graduate School of Engineering, Tohoku University, Sendai 980-8579, Japan
Correspondence and requests for materials should be addressed to T.H. (hirag001@umn.edu).

The concentrations and locations of elements that strongly partition into the fluid phase in rocks
provide essential constraints on geochemical and geodynamical processes in Earth's interior. A
fundamental question remains, however, as to where these incompatible elements reside before
formation of the fluid phase. Here we show that partitioning of calcium between the grain interiors
and grain boundaries of olivine in natural and synthetic olivine-rich aggregates follows a
thermodynamic model for equilibrium grain-boundary segregation. The model predicts that grain
boundaries can be the primary storage sites for elements with large ionic radius—that is,
incompatible elements in the Earth's mantle. This observation provides a mechanism for the
selective extraction of these elements and gives a framework for interpreting geochemical
signatures in mantle rocks.

Nature 427, 699 - 703 (19 February 2004); doi:10.1038/nature02259

SCIENCE

Capacity and transparency of potable water regulation in Tijuana, Mexico: challenges for ensuring
water quality at community level

Kaya Townsend and John Eyles

Health Promot. Int. 2004 March 1; 19(1): p. 77-83
http://heapro.oupjournals.org/cgi/content/abstract/19/1/772ct

WATER RESOURCES: As the West Goes Dry

Robert F. Service

Science 2004 February 20; 303(5661): p. 1124-1127
http://www.sciencemag.org/cgi/content/summary/303/5661/11247ct

Repeating Seismic Events in China

David P. Schaff and Paul G. Richards

Science 2004 February 20; 303(5661): p. 1176-1178
http://www.sciencemag.org/cgi/content/abstract/303/5661/117672ct

The World at Their Feet

Linda Rowan

Science 2004 February 20; 303(5661): p. 1107a
http://www.sciencemag.org/cgi/content/summary/303/5661/1107a?ct

Precise Locations of Repeating Events
Science 2004 February 20; 303(5661): p. 1101g
http://www.sciencemag.org/cgi/content/summary/303/5661/1101g?ct

Bapx1 regulates patterning in the middle ear: altered regulatory role in the transition from the
proximal jaw during vertebrate evolution

Abigail S. Tucker, Robert P. Watson, Laura A. Lettice, Gen Yamada, and Robert E. Hill
Development published 18 February 2004, 10.1242/dev.01017
http://dev.biologists.org/cgi/content/abstract/dev.01017v1?ct

A Survey of Department of Energy-Sponsored Geophysical Research for Shallow Waste Site
Characterization

Donna Post Guillen and Russel C. Hertzog

Vadose Zone J 2004 February 1; 3(1): p. 122-133
http://vzj.scijournals.org/cgi/content/abstract/3/1/1227ct

Correcting Water Content Measurement Errors Associated with Critically Refracted First Arrivals on
Zero Offset Profiling Borehole Ground Penetrating Radar Profiles

Dale F. Rucker and Ty P. A. Ferre

Vadose Zone J 2004 February 1; 3(1): p. 278-287
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http://vzj.scijournals.org/cgi/content/abstract/3/1/278?ct

Acoustic Tomography Applied to Water Flow in Unsaturated Soils
Andreas Blum, Ivo Flammer, Thomas Friedli, and Peter Germann
Vadose Zone J 2004 February 1; 3(1): p. 288-299
http://vzj.scijournals.org/cgi/content/abstract/3/1/288?ct

Unsaturated Flow through a Small Fracture-Matrix Network: Part 2. Uncertainty in Modeling Flow
Processes

J. P. Fairley, R. K. Podgorney, and T. R. Wood

Vadose Zone J 2004 February 1; 3(1): p. 101-108
http://vzj.scijournals.org/cgi/content/abstract/3/1/101?ct

Unsaturated Flow through a Small Fracture-Matrix Network: Part 1. Experimental Observations
T. R. Wood, R. J. Glass, T. R. McJunkin, R. K. Podgorney, R. A.

Laviolette, K. S. Noah, D. L. Stoner, R. C. Starr, and K. Baker

Vadose Zone J 2004 February 1; 3(1): p. 90-100
http://vzj.scijournals.org/cgi/content/abstract/3/1/907?ct

Geologic Setting of the Snake River Plain Aquifer and Vadose Zone
Richard P. Smith

Vadose Zone J 2004 February 1; 3(1): p. 47-58
http://vzj.scijournals.org/cgi/content/abstract/3/1/472ct

Hydraulic and Geochemical Framework of the Idaho National Engineering and Environmental
Laboratory Vadose Zone

John R. Nimmo, Joseph P. Rousseau, Kim S. Perkins, Kenneth G.

Stollenwerk, Pierre D. Glynn, Roy C. Bartholomay, and LeRoy L. Knobel

Vadose Zone J 2004 February 1; 3(1): p. 6-34
http://vzj.scijournals.org/cgi/content/abstract/3/1/6?ct

The Idaho National Engineering and Environmental Laboratory Site: An Overview of Site History
and Soil and Groundwater Contamination Issues

Robert J. Lenhard, Alan K. Yonk, Phillip M. Wright, and James D.

Herzog

Vadose Zone J 2004 February 1; 3(1): p. 1-5
http://vzj.scijournals.org/cgi/content/abstract/3/1/1?ct

A Modeling Study of Flow Diversion and Focusing in Unsaturated Fractured Rocks
Lehua Pan, Yu-Shu Wu, and Keni Zhang

Vadose Zone J 2004 February 1; 3(1): p. 233-246
http://vzj.scijournals.org/cgi/content/abstract/3/1/233?ct

Fate of Brine Applied to Unpaved Roads at a Radioactive Waste Subsurface Disposal Area
Larry C. Hull and Carolyn W. Bishop

Vadose Zone J 2004 February 1; 3(1): p. 190-202
http://vzj.scijournals.org/cgi/content/abstract/3/1/190?ct

IAPC

Contents
Geochemistry International

Vol. 42, No. 2, 2004

Simultaneous English language translation of the journal is available from MAIK “Nauka /
Interperiodica” (Russia).

Geochemistry International ISSN 0016-7029.

Timing of Syenite Intrusions on the Eastern Slope
of the Sredinnyi Range, Kamchatka: Rate of Accretionary Structure Exhumation

J. K. Hourigan, A. V. Solov’ev, G. V. Ledneva, J. |. Garver,
M. T. Brandon, and P. W. Reiners p. 97 abstract
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Kinetic Model of Al-Si Ordering in Alkali Feldspars under “Dry” Conditions
I. E. Kamentsev and N. D. Sorokin p. 106 abstract
A Study of Cadmium Incorporation into Pyrrhotites of Different Stoichiometry

V. L. Tauson, V. V. Akimov, |. Yu. Parkhomenko,
K. V. Nepomnyashchikh, and V. I. Men’shikov p. 115 abstract

Microspherules of Native Gold, Sulfides, and Sulfosalts in Gold Ores

M. I. Novgorodova, G. N. Gamyanin, Yu. Ya. Zhdanov,
A. A. Agakhanov, and T. V. Dikaya p. 122 abstract

Morphology, Intergrowths, and Growth Mechanisms of Diamond Crystals at Different Stages
of Their Formation from Gases

N. D. Samotoin p. 134 abstract

Finely Dispersed Ore Minerals in Premineral Metasomatic Rocks
at the Dukat Ore Field, Northeastern Russia

L. G. Filimonova and N. V. Trubkin p. 145 abstract
Computer Modeling of lon-Exchange Processes with Application to Hydrogeochemical Problems
G. A. Solomin" and S. R. Krainov p. 154 abstract

Thermodynamic Model of Natural Brines Accounting for the Presence of Trace Components.
I. System Na*, K*, Mg?*, Ca®*, sr?*, Ba®* || CI", — H,0O

M. V. Charykova and N. A. Charykov p. 169 abstract
Solubilities of Strontium Carbonate and Sulfate in Seawater

A. V. Savenko p. 178 abstract

Short Communications
Hydrothermal System of the Zod Gold Sulfide Deposit, Armenia:
Ore Sources and Formation Conditions

S. V. Kozerenko' p. 188 abstract
Thermodynamic Properties and Origin of Sodium Chabazite
L. P. Ogorodova, L. V. Mel'’chakova, I. A. Kiseleva, and I. V. Pekov p. 191 abstract

Contents
Geology of Ore Deposits

Vol. 46, No. 1, 2004

Simultaneous English language translation of the journal is available from MAIK "Nauka /
Interperiodica" (Russia).

Geology of Ore Deposits ISSN 1075-7015.

Model System of Petrochemical and Metallogenic Trends of Granitoids
as a Basis for the Prognosis of Sn, Li, Ta, Nb, W, Mo, and Cu Deposits
L. S. Borodin p. 1 abstract

Isolating Properties of a Bentonite Buffer in Conditions of an Underground Repository
for High-Level Radioactive Wastes

N. P. Laverov, B. I. Omel’'yanenko, and S. V. Yudintsev p. 22 abstract
The Au—PGE Mineralization at the Pavlovsk Brown Coal Deposit, Primorye
V. V. Seredin p. 36 abstract

Fluid Inclusions in Minerals from Modern Sulfide Edifices: Physicochemical Conditions
of Formation and Evolution of Fluids

N. S. Bortnikov, V. A. Simonov, and Yu. A. Bogdanov p. 64 abstract

Deep Structure of the Earth’s Crust in the District of the Sukhoi Log Gold—Platinum Deposit
(Eastern Siberia, Russia) Based on Geological and Geophysical Data
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E. N. Lishnevskii and V. V. Distler p. 76 abstract

***The people interested in receiving our newsletter through mail, can write to
acfonseca@geobrasil.net or revistadegeologia@yahoo.com.br

***|Le persone interessate in ricevere la nostra newsletter tramite e-mail, posso scrivere
ad acfonseca@qgeobrasil.net ou revistadegeologia@yahoo.com.br..
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