
The Geosciences Advisory Committee of the
U.S. National Science Foundation (NSF) is
soliciting the views and concerns of the geo-
sciences community in advance of the com-
mittee’s spring meeting scheduled for 30
April–May 2 at NSF headquarters in Arlington,
Virginia. At this meeting, the committee will
consider current and future geoscience plans,

programs, and facilities; priority areas in coop-
eration with other NSF directorates; external
communications; and additional issues of rel-
evance to the community.

The chair and members welcome and solicit
the views and concerns of the geosciences
community so they may better represent their
constituencies at upcoming meetings of the
committee.

To contact current members or to obtain
additional information about the Geosciences
Advisory Committee, including meeting sum-
maries and agenda, visit the committee Web

site at: http://www.geo.nsf.gov/geo/about/
advisory.htm.

The NSF Directorate for Geosciences,through
its divisions of atmospheric, earth, and ocean
sciences, supports a broad range of innovative
research focusing on understanding and pre-
dicting Earth’s environment and its habitability.
The Advisory Committee consists of represen-
tatives of the geosciences community who
serve terms of 3 years. The current chair is
Joyce Penner of the University of Michigan.

Penner is an AGU member (Atmospheric 
Sciences) who joined in 1978.
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Interactions between continents and oceans
are a frontier area for the Earth sciences in
the 21st century.An AGU Chapman Conference,
Continent-Ocean Interactions within the East
Asian Marginal Seas, examined the nature of
these interactions in the marginal seas of east
Asia.The objective was to highlight both recent
advances,and especially,the contributions made
by the Ocean Drilling Program (ODP); as well
as to identify key future science goals.The
types of continent-ocean interactions discussed
were wide-ranging, including climate-tectonic
interactions,continental-oceanic climate linkages,
and the material flux from the rivers of Asia to
the ocean,as well as how continental tectonic
evolution since the India-Asia collision has
influenced the tectonics of the western Pacific
and vice-versa.The marginal seas of east Asia
form the transition between the world’s largest
continent and its largest ocean,and are major
repositories of information on the interaction
between the two.

Understanding the climatic systems of east
Asia, particularly the Asian monsoon and the
role that the Western Pacific Warm Pool plays
in the El Niño phenomenon, is of high societal
relevance both regionally and worldwide.

Major Scientific Advances 

Tectonics.ODP operations in the Sea of Japan
and the South China Sea have provided first-order
dating of the age of rifting (30–35 Ma).These ages
are broadly consistent with the proposed links
between opening of the marginal seas and the
eastward extrusion of crustal blocks within Asia,
which are constrained by radiometric dating
of the major strike-slip faults. However, while 
a first-order correlation exists, the current age
constraints on the start of extension in the
Asian marginal seas are insufficient to make 
a detailed comparison convincing. Indeed,
work in Tibet is beginning to reveal strike-slip
displacements far below the offsets predicted
in the basic extrusion model,consequently
weakening the link between tectonic extrusion
and the formation of the marginal seas.

Additional problems have resulted from the
recognition that Sundaland, a large continent

block lying south of the South China Sea that
comprises much of Borneo and the Malay
Peninsula, suffered strong deformation during
the Cenozoic.This is quite at odds with its
expected behavior as a rigid block during that
time.Understanding of the regional tectonic
development is now enhanced by improved
paleomagnetic constraints on the motion of
China,as well as the crustal blocks of Indochina,
the rotation of which does not readily agree
with an extrusion model.This suggests a more
complex origin for the marginal seas.

Recent suggestions that lower crustal flow
accounts for much of the elevation of the
Tibetan Plateau without significant upper
crustal shortening have important implications
for understanding deformation within East
Asia and sedimentation in the marginal basins.
It is suggested that an erosional surface, essen-
tially undeformed except for regional tilting
and dated as formed at ~50 Ma, can be traced
onto the Tibetan Plateau. Interpretation of
drainage patterns suggests the surface was
deeply incised by rivers and that drainage
capture after about 8 Ma may have led to the
present pattern of rivers.If correct,these hypotheses
imply significant changes in the provenance
of sediment reaching the marginal seas since
10 Ma. Most Asian sediment would have origi-
nally been carried south by the Red River, or
toward the north by other Chinese rivers, a
hypothesis that is yet to be tested by deep drilling
and dating of the major delta-fan complexes.

Regional seismic tomography now reveals
that seismically slow upper mantle underlies
much of east and southeast Asia, forming a
continuum with eastern Tibet. Mantle seismic
velocities may reflect increased temperatures
or compositional differences,such as increased
volatile content.The weaker lithosphere expected
in these settings has implications for extension
and magmatism during break-up of the Asian
marginal seas.These do not fit into either the
Iberia-type amagmatic or Greenland-type vol-
canic models for continental break-up, but
rather form a separate type of rift in which the
lower crust is mobile and flows into the rift
axis from under each conjugate margin,resulting
in strong subsidence with little upper crustal
faulting.

Taiwan is the best example of oceanic island
arc-passive continental margin collision in the
modern oceans. Such collision is likely the
dominant method by which continental crust
can grow and by which active continental margins
are initiated.A key advance has been the
recognition that northern Taiwan is experiencing
extension and collapse along major detachment
structures, culminating in the formation of the
Okinawa Trough.As such, the Okinawa Trough
may represent a new class of back-arc basin,
driven by collapse tectonics instead of trench
roll-back.

Paleoceanography.The sediments in the Asian
marginal seas are valuable paleocean- ographic
records because of faster sedimentation rates
and better carbonate preservation compared
to the western Pacific. Surface water salinity,
productivity, and bottom water oxygenation in
the Sea of Japan have changed drastically over
the past 20 k.y. in response to sea level changes
and intrusion of the East China Sea Coastal
Water, which is controlled by discharge from
the Yangtze River; and thus, the intensity of the
Asian summer monsoon.Water flux from the
Yangtze River has fallen due to human activity
in China, and will be further restricted by the
construction of the Three Gorges Dam project.
During glacial periods,the Sea of Japan became
semi-isolated,low salinity surface water developed,
and deep water became anoxic whenever sea
level dropped > 90 m below the present level.
Organic sapropelic layers were deposited 
during interstadials of the Dansgaard-Oeschger
cycles, which indicates synchronization of
these cycles with the east Asian monsoon.
Stronger summer monsoons correlate with
interstadial periods.

Drilling along the northern margin of the
South China Sea revealed that the clay mineral
assemblage eroded from southern China changes
from being smectite-dominated to illite/chlorite-
dominated, indicating a switch from a dry 
climate to a wet one by 15 Ma.This switch is
probably linked to monsoon strengthening.
Subsequently, carbonate dissolution strength-
ened, and the thermocline depth shallowed
around 11 Ma, possibly due to the closure of
the Indonesian Seaway, whereas rises in bio-
genic productivity at about 7.8 Ma and 3.2 Ma
were linked to strengthening of the monsoon.
In the southern South China Sea, a high-reso-
lution isotopic study has revealed 400-k.y.
eccentricity cycles in the oceanic carbon reservoir.
The carbon reservoir changes preceded ice-sheet
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In Memoriam
HHaarrmmoonn  CCrraaiigg died on 14 March 2003, at age

76. He was an AGU Fellow (Volcanology,
Petrology, Geochemistry) who joined in 1964.

JJoohhnn  HH..  LLiinnccoollnn died this year. He was a
retired life member (Ocean Sciences) who
joined AGU in 1951.

JJoohhnn  LLoowwrryy died on 22 December 2002,
at age 44. He had been an AGU member
(Heliospheric Physics) since 1986.

Honors

ZZvvii  BBeenn--AAvvrraahhaamm has been selected to receive
the Israel Prize, the highest award the State of
Israel bestows on its citizens.The prize is in
the field of Earth sciences. Ben-Avraham’s
work is a combination of geophysics and
oceanography.Among his many accomplish-
ments, he has established Tel Aviv University’s
Institute for Dead Sea Research and assisted

in the formation of the Dead Sea Research
Center in Jordan. He also initiated the estab-
lishment of an international project for Earth
structure studies. Last year, Ben-Avraham
launched a broad comparative study between
the Dead Sea rift and the Rein rift—the two
most prominent tectonic phenomena in the
Middle East and Europe.

Ben-Avraham is professor of geophysics and
director of the Minerva Dead Sea Research Cen-
ter at Tel Aviv University, Israel.He is an AGU Fel-
low (Tectonophysics) who joined in 1970.

DDaavviidd  HHaatthhaawwaayy and colleague Paul Meyer
have received NASA’s Commercial and Gov-
ernment Invention of the Year Award for the
creation of the Video Image Stabilization and
Registration System (VISAR).This system works
by turning dark,jittery images—captured by home
video, security systems, and video cameras in
police cars—into clearer,stable images.Unlike
other image stabilization processes,VICAR
modifies changes in orientation and size.This

innovative technology is currently being used
in the Space Shuttle Columbia accident
investigation.

Hathaway is a solar physicist at NASA Mar-
shall Space Flight Center in Huntsville,Alabama.
He has been an AGU member (Heliospheric
Physics) since 1997.

GGeeooffffrreeyy  OO..  SSeellttzzeerr has been named Alumni
Associate Professor at Syracuse University in
New York.A renown environmental geologist,
Seltzer has conducted extensive field trips
across the world to map glacial geology and
take core samples from lake beds and peat
lands. Last year, Seltzer and colleagues found
evidence that El Niño operates on a 2,000-
year cycle that has had a major impact on
global climate over the past 10,000 years.

Seltzer is associate professor of geology in
the College of Arts and Sciences at Syracuse
University, New York. He has been an AGU
member (Atmospheric Sciences) since 1990.

expansion in the Pleistocene, suggesting that
low-latitude processes such as monsoons are
modulating the glacial cycles though carbon
reservoirs.

The West Pacific Warm Water Pool (WPWWP)
represents the largest surface water heat reser-
voir of the Earth, and plays a key role in regu-
lating the global heat budget.The temporal
and spatial variability of the WPWWP is closely
linked to the development of El Niño.The WPWWP
is partly governed by the Indonesian Throughflow,
a stream of warm, low-salinity water that trans-
ports fresh water from the Pacific to the Indian
Ocean.During the last glacial cycle, fluctuations
in the monsoon and productivity in the east-
ernmost Indian Ocean have been related to the
strength of the Indonesian Throughflow, although
the sea level also acts as a first-order control
at that time.

Closure of the Indonesian Gateway since the
Middle Miocene had repercussions on circu-
lation in the Pacific Ocean, and was a critical
trigger for global climate change.Latest plate
tectonic reconstructions of Southeast Asia
during the Cenozoic show that the Indonesian
Gateway was a region of intense tectonic activity
from the Middle Miocene to the present.A
Pliocene restriction of the Indonesian Gateway
due to the northward displacement of New
Guinea since ~5 Ma may have switched the
source of the throughflow waters from warm
south Pacific, to relatively cold north Pacific waters.
Postulated consequences include decreased sea
surface temperatures in the Indian Ocean,the
aridification of East Africa around 3–4 Ma,and

reduced atmospheric heat transport from the
tropics to high latitudes.These changes may
have triggered rapid global cooling and the
growth of ice sheets.

Future Research 

The great sediment thicknesses on many of
the continental margins bordering Asia have
previously hampered research in the region.
However, the Integrated Ocean Drilling Program
(IODP), which will begin operations in 2004,
marks an important change in the ability to
sample deep targets.The meeting made a series
of recommendations for future drilling goals.
This included investigation of the rift tectonics
in the marginal seas—especially the South
China Sea—highlighting the contrast with both
Atlantic volcanic and non-volcanic margins.
The arc-continent collision zone of Taiwan and
the formation of the Okinawa Trough was also
proposed for study.As the most dramatic arc-
continent collision zone in the modern oceans,
understanding its geodynamic evolution has
significance for the origin of the continental
crust and the formation of active continental
margins.

Another subject for study is the delta and
deep-sea fan complexes associated with the
great rivers of Asia, which may act as records
of Tibetan topographic uplift, climate change,
and the subsequent erosional response.The
region is the single largest source of fluvial
material to the oceans, yet its influence on

global ocean chemistry and climate is poorly
known.

The two other topics proposed for study are
the carbonate reefs of the South China Sea,
which may act as recorders of high-resolution
climate and sea level change during the Neo-
gene, and the Sunda Shelf.This should help to
establish the long-term history of Neogene cli-
mate and sea level changes, and their relation-
ships to atmospheric processes where the greatest
ocean-atmosphere transfer of heat and moisture
occurs.

Success in all these areas will require long-
term commitment and planning by scientists
from many disciplines working together with
colleagues throughout the east Asian region.

The AGU Chapman Meeting on Continent-
Ocean Interactions within the East Asian Mar-
ginal Seas was held 10–14 November 2002, in
San Diego, California.

Acknowledgments 

We thank the Joint Oceanographic Institu-
tions/United States Science Advisory Committee
for support  A full report is available online at
http://www.whoi.edu/pclift/Chapman.pdf.

—PETER D. CLIFT, Woods Hole Oceanographic
Institution, Mass.; PINXIAN WANG,Tongji University,
Shanghai,China; WOLFGANG KUHNT,Christian-
Albrechts-Universität, Kiel, Germany; ROBERT HALL,
Royal Holloway University of London, Surrey; and
RYUJI TADA, University of Tokyo, Japan

G E O P H Y S I C I S T S
PAGE 139

Eos,Vol. 84, No. 15, 15 April 2003


