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‘We have discovered biosignatures in the formerly
glassy rims of pillow lavas from the Mesoarchean Bar-
berton Greenstone Belt (BGB) in South Africa. Over
the last decade, bioalteration of basaltic glass in pil-
low lavas and volcaniclastic rocks has been well docu-
mented from in-situ oceanic crust and well-preserved
Phanerozoic ophiolites Much of the debate regard-
ing the biogenicity of purported microfossils of early
life centers on the interpretation of the host rocks’
protoliths. To date, most protoliths have been in-
terpreted to be of sedimentary origin. Some workers
have proposed alternate origins for these substrates, in-
cluding hydrothermal and even volcanic derivation, to
cast doubt on their putative biogenicity. Hence stud-
ies documenting evidence for early life have proven to
be controversial. Here we document evidence for mi-
crobial activity in 3.5 Ga subaqueous volcanic rocks
that represent a new, unambiguous geological setting
in the search for early life on Earth. The BGB mag-
matic sequence is dominated by mafic to ultramafic
pillow lavas, sheet flows, and intrusions interpreted to
represent 3480- to 3220-million-year-old oceanic crust
and island arc assemblages. The BGB pillow lavas are
exceptionally well-preserved and represent unequivocal
evidence that these rocks were erupted in a subaque-
ous environment. The formerly glassy rims of the BGB
pillow lavas contain micron-sized, microbially gener-
ated, tubular structures consisting of titanite. These
structures are interpreted to have formed during mi-
crobial etching of the originally glassy pillow rims and
were subsequently mineralized by titanite during green-
schist facies seafloor hydrothermal alteration. Overlap-
ping metamorphic and magmatic dates from the pillow
lavas suggest this process occurred soon after eruption
of the pillow lavas on the seafloor. X-ray mapping has
revealed the presence of carbon along the margins of
the tubular structures. Disseminated carbonates within
the microbially altered BGB pillow rims have C-isotope
values depleted by as much as -16 per mil, which is
consistent with microbial oxidation of organic matter.
In contrast, the crystalline pillow interiors exhibit C-
isotope values bracketed between Archean marine car-
bonate ( 0 per mil) and mantle CO2 (-5 to -7 per mil).
On the basis of the observed textural and geochemi-
cal signatures we propose that the glassy rims of the
BGB pillow lavas hosted microbial life almost 3.5 bil-
lion years ago. Remnants of Archean oceanic crust may
therefore be one of the most promising places to search
for vestiges of early life on BEarth.
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Planning is underway for an International Polar
Year in 2007-2008. (IPY 2007/8) which will be a signif-
icant research opportunity to further our understand-
ing of polar regions and polar processes. The Inter-
national Polar Year has the potential to capture the
public’s imagination and convey the crucial role that
the polar regions play in global systems. IPY 2007/8
will be an international programme of coordinated, in-
terdisciplinary, scientific research in the Earth’s polar
regions to explore new frontiers, to increase our ability
to detect changes at the Barth’s poles and to deepen
our understanding of polar processes and their global
linkages. A crucial component of the IPY 2007/8 will
be to attract and develop the next generation of po-
lar scientists, engineers and leaders and to capture the
interest of the public and decision-makers. The vision
is for many nations to work together to gain holistic
insights into planetary processes, targeted at explor-
ing and increasing our understanding of the poles and
their role in the global system. The concept of an In-
ternational Polar Year 2007/8 has been endorsed and
advanced by a broad range of global and polar research
groups both internationally and nationally. To date 18
nations have formed national committees who are co-
ordinating IPY activities nationally. The International
Council for Science (ICSU) formed an International Po-
lar Year Planning Group (IPY-PG) to stimulate, en-
courage and organize a debate on the International Po-
lar Year 2007/8, formulate a set of objectives and de-
velop a high level Science Plan. The Planning Group
has sought input from the international science com-
munity and to date has received 138 ideas from over 22
nations. This input from the international community
covers both poles, global processes and a diverse spec-
trum of disciplin To date the input from the science
community has identified key questions and proposed
projects within the three major themes proposed by the
ICSU IPY Planning Group: Exploration of New Fron-
tiers, Understanding Change at the Poles and Decod-
ing Polar Processes. Within the ”Exploration” theme,
three major concepts advanced by the community are
genomic studies of the polar ecosystems, probing the
polar deeps and sub-ice environments and studying the
influence of the Earth’s interior on polar processes.
Within the theme of "Change at the Poles” the three
major concepts advanced include climate connections
and instabilities, solar forcing of the polar atmospheres
and polar ecosystems response to change. Within the
theme of "Decoding Polar Processes” three major con-
cepts advanced include global forces on Peoples of the
North, polar influences on people of the globe and con-
taminants at the poles. These ideas have been inte-
grated into an outline of the proposed science ques-
tions and projects for the International Polar Year to
be presented to the science community between April
and September of 2004 for debate, discussion and re-
view.
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The polar regions, fascinating regions that capture
the imaginations of people everywhere, hold the keys
to our changing world. Plans are underway toward In-
ternational Polar Year (IPY) 2007-2008. The vision for
IPY 2007-2008 is that it will be the dawn of a new era
in polar science, kicked off with an intense, interna-
tionally coordinated campaign of activities. IPY 2007-
2008 will address research in both polar regions that
involve the strong linkages to the rest of the globe.
It will be multi- and interdisciplinary in scope and
truly international in participation. It will educate and
excite the public, and help produce the next genera-
tion of engineers, scientists, and leaders. Formed in
the summer of 2003, the U.S. National Committee for
the IPY has initiated conversations at meetings large
and small, held internet discussions, and has listened
to ideas voiced by the research community. Sugges-
tions brought forward from individuals and communi-
ties to the U.S. National Committee were insightful
and wide-ranging, and they all fit under broad umbrel-
las of understanding change in the polar regions, and
exploring new frontiers. Change has occurred in the
past and is occurring now, including changing environ-
ment, changing modes of communication, and chang-
ing human-environment dynamics. Intellectual curios-
ity drives the ideas voiced for exploration, ranging from
investigation of life forms and their adaptability, fa-
cilitated by new genomics techniques, to geophysical
investigations using new autonomous tools. The U.S.
National Committee has worked to serve as a facilita-
tor between the scientific community and our national
agencies, helping to nurture ideas and partnerships that
can lead to new international endeavors that will make
the International Polar Year 2007-2008 the dawn of a
new era of polar science.

URL: http://www.us-ipy.org
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An Electronic Geophysical Year (eGY) is planned
for 2007/08 as a 50-year sequel to the highly successful
International Geophysical Year. The central objective
is to bring the management of geoscientific information
worldwide into the 21st century through an e-Science
approach and the development of virtual observatories.
The challenge in 1957-58 was to acquire and make avail-
able to the world community the observational data
required to build a comprehensive understanding of the
Earth and its processes. That challenge remains and
is yet more pressing because of the growing demands
we place on our natural resources and environment.
Our observational data gathering capabilities have
expanded enormously during the past 50 years, partic-
ularly through space-based observations. For example,
the US National Virtual Observatory will be adding
500 TB of astronomical data per year from 2004. This
proliferation of data requires a modern, distributed
approach to data management and dissemination. To
meet this challenge, we have at our disposal the power
of the Internet and grid computing infrastructures
for data sharing, processing, and visualization. The
eGY concept arose within the International Union
of Geodesy and Geophysics, with support from the
Scientific Committee on Solar-Terrestrial Physics, the
International Union of Geological Sciences, and the
Society of Exploration Geophysicists, as a means of
providing an international focus for e-Science and
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virtual observatory development across all the geo-
It provides a common thread among other
global geoscientific initiatives - the 4th International
Polar Year, the International Year of Planet Earth, the
International Heliospheric Year, and Climate and Weather
of the Sun-FEarth System. Virtual observatories provide
exciting prospects in the geosciences, and are under
varying stages of development, for example the Vir-
tual Seismic Network (http://equinfo.ucsd.edu/vsn/),
the Virtual Solar Observatory (http://vso.nso.edu/),
and the Virtual Geomagnetic Observatory
(http://maggy.emgin.umich.edu/mist/). It is only
a matter of time before virtual observatories are a

sciences.

standard feature across all the discipline areas within
the geosciences, and add a new dimension to the role
of the World Data Centers.
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‘While Polar regions encompass a large part of the
globe, little attention has been paid to the interactions
between the atmosphere and its extensive snow-covered
surfaces. Recent discoveries in the Arctic and Antarc-
tic show that the top ten centimeters of snow is not
simply a white blanket but in fact is a surprisingly
reactive medium for chemical reactions in the tropo-
sphere.
cal, chemical, and biological mechanisms, fueled by the
sun and occurring in the snow, are responsible for de-
pletion of tropospheric ozone and gaseous mercury. At
the same time production of highly reactive compounds
(e.g. formaldehyde, nitrogen dioxide) has been ob-
served at the snow surface. Air-snow interactions also
have an impact on the chemical composition of the snow

It has been concluded that interlinked physi-

and hence the nature and amounts of material released
in terrestrial/marine ecosystems during the melting of
Many details of these possibly
naturally occurring processes are yet to be discovered.
For decades humans have added waste products in-
cluding acidic particles (sulphates) and toxic contam-
inants such as gaseous mercury and POPs (persistent
organic pollutants) to the otherwise pristine snow sur-
face. Virtually nothing is known about transformations
of these contaminants in the snowpack, making it im-
possible to assess the risk to the polar environment, in-

seasonal snow-packs.

cluding humans. This is especially disconcerting when

considering that climate change will undoubtedly al-
ter the nature of these transformations involving snow,
ice, atmosphere, ocean, and, ultimately, biota. To ad-
dress these topics an interdisciplinary group of scien-
tists from North America, Europe and Japan is devel-
oping a set of coordinated research activities under the
banner of the IGBP programs IGAC and SOLAS. The
program of Ocean-Atmosphere-Sea Ice-Snowpack (OA-
SIS) interactions has been established with a mission
statement aimed at determining the impact of OASIS
chemical exchange on tropospheric chemistry and cli-
mate, as well as on the surface/biosphere and their
feedbacks in the Polar regions of the globe. It is pro-
posed that this program will culminate in a concerted
field project during the IPY. In this contribution we
will present the details of the emerging OASIS science
plan and progress towards its implementation.
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Each polar region has similarities but for the most
part they are very different from each other. The dif-
ferences are mainly a consequence of land/ocean con-
figuration and contrasting hydrological states. While
the Arctic seems to be warming, Antarctica, with the
important exception of the Antarctic Peninsula, is cool-
ing. The engagement of the two Polar Regions in the
present climate system and their response and feedback
to changes of the global climate and global carbon cycle
is of fundamental scientific concern and high societal
importance. Climate models indicate that the polar re-

gions will bear the brunt of enhanced greenhouse global
warming, and that the influence of polar climate change
will spread to lower latitudes through its effect on sea
level, Earth’s albedo, and the ocean circulation. Re-
cent observations lend support to some of these model-
simulated trends. However, climate models do not in-
clude many of the physical or biogeochemical processes
likely to be important for high latitude climate, nor
do they resolve the small spatial scales characteristic
of these processes. Our first priority should be to im-
prove the observational grid required for to improve the
models. The IPY offers the possibility of an interna-
tional coordinated multidisciplinary effort, with con-
sistent standards of measurements and observational
design spanning both Polar Regions. We suggest the
deployment of an array of sensors, much of which, due
to the challenging environment conditions, will involve
innovative technological systems. All climate elements
will have to be covered in a unified program, includ-
ing atmosphere, ocean, ice and land. For example, one
can envision a series, perhaps of order ten per polar re-
gion, of heavily instrumented transects radiating from
the both poles, spanning the continents, their margins
and oceanic realm, to perhaps 60° latitude. Data will
be gathered from the heights of the atmosphere to the
depths of the ocean, with particular focus on the sur-
face interface. Embedded in these spokes may be more
focused objectives, perhaps targeting interaction be-
tween climate system elements. As with the IGY, a
legacy will be established, a path will be created build-
ing the temporal dimension of research, with at least
parts of the IPY observational grid extending into the
future.
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The preparations for IPY 2007/2008 are evolving
from conceptual to implementation planning. Many
earth scientists are concerned that the emerging plans
for IPY are too narrowly focused on environmental pro-
cesses and therefore appear discriminatory with respect
to other fundamental sciences. National/international
efforts such as USGCRP (U.S. Global Change Research
program) and IPCC (Intergovernmental Panel on Cli-
mate Change) are also involved in the multitude of cli-
mate change issues, and just how the proposed IPY
program could augment and complement these ongo-
ing activities without reproducing them requires care-
ful analysis and coordination. In particular, the polar
research is unthinkable without study of the geological
history of the Arctic and the Southern Oceans as a clue
to tectonic evolution of the entire planet and test of the
current geodynamic paradigm. In addition to these fun-
damental objectives, the circum-polar continental mar-
gins of the Arctic and Antarctica are likely to become
the scenes of geopolitical intrigue provoked by imple-
mentation of the provisions of the Law of the Sea that
require acquisition of specific earth science knowledge
at internationally recognized levels of credibility. In-
terdisciplinary international programs (e. g. JEODI),
based on geophysical data acquisition and analysis that
would lead, where appropriate, to scientific drilling,
had independently been proposed for studying the cou-
pled tectonic and oceanographic history of the polar
regions. Admitting the importance of identifying fun-
damental constraints for palecoceanography and cli-
matic history of the high latitudes, and acknowledg-
ing the progress achieved so far in promoting IPY ac-
tivities, the international earth science community has
suggested developing the proposed approach into a ma-
jor IPY endeavor - to examine the Polar Ocean Gate-
way BEvolution (POGE). Such study would enable link-
ing the geological history of the Polar Regions during
the last 100 Ma and related fundamental changes that
occurred in the face of the Earth with modern conse-
quences of these proc
porary world. In good agreement with this project idea,

s and their impact on contem-

although on a shorter time scale, is another initiative
SALE (Subglacial Antarctic Lake Exploration) that has
also been submitted for consideration in IPY context.
It is hoped that IASC, SCAR and IUGS will take an
active stand in endorsing earth science component of
IPY, and that other bodies responsible for formulating
IPY agenda will eventually recognize the fundamental
importance of learning the past in order to understand
the present and predict the future.
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